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ABSTRACT 
The ability to recognize and identify skeletal material is a fundamental skill in 
forensic and physical anthropology. Understanding the process that remains 
have undergone when they have been exposed to a fire environment 
necessitates further study and specialization as the basic structure of a bone 
may be altered from the microscopic level to the overall morphology. Analysis of 
burnt bone goes beyond understanding how the normal taphonomic processes 
may affect skeletal remains to the specifics of heat and fire related changes. 
Additionally, the study of how heat or fire alteration affects trauma determinations 
can be important for determining the forensic significance of a case. The 
procedures of a fire investigation play a very important role in the recognition, 
iv 
preservation and analysis of skeletal remains especially considering site recovery 
techniques and perimortem trauma interpretation determination. This study 
utilized whole pigs to document changes to trauma from exposure to a 
compartment fire. The results were compared to previous studies done on 
individual skeletal elements to show that trauma was still recognizable and often 
protected in the postcranial body. 
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GLOSSARY 
Antemortem- trauma prior to death, there is visible evidence of healing or bone 
remodeling. 
Calcined bone- bone that has been thermally altered and has lost all of it's 
organic material and moisture and has been reduced to white or blue mineral 
constituents. 
Flashover- A transition phase to full room involvement in a compartment fire, 
where all exposed combustible surfaces ignite somewhat simultaneously. 
Heat Flux - The rate of heat transfer to a surface, measured in kWm2 . 
Heat flux transducer- A device that measures the rate of absorbed incident 
energy, and expresses it on a per unit area basis . 
lnconel Thermocouple -A thermocouple sheathed in lnconel (a type of high 
temperature metal) to improve durability. 
Morphology - biological study of shape, size and appearance. 
xiii 
Peri mortem- trauma at or around the time of death, no apparent remodeling or 
healing detected on the bone. 
Postmortem -trauma after death, there is evidence that the trauma or alteration 
took place after a period of time. Often there is a distinct color difference 
between the protected interior and the exterior surface which was exposed to the 
elements or burial environment. 
Pyrolysis - Decomposition of a solid via the action of heat. 
Taphonomy- postmortem processes that effect the preservation of a body or 
the ability to detect any trauma or indications of the mechanism of death . 
Thermocouple -A temperature measurement sensor that consists of two 
dissimilar metals joined at one end (a junction) that produces a small thermo-
electrical voltage when the wire is heated. The change in voltage is interpreted 
as a change in temperature. 
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Chapter 1- Fire Investigation and Anthropological background 
Fire in the United States is a major cause of property loss, injury, and 
death. In 2010, there were approximately 1,331 ,500 fires reported in the United 
States and 3,120 civilian fire related deaths (National Fire Protection Association , 
2011 ). When loss of life is involved , it is more important than ever to identify the 
cause of the fire , both to identify accidental or natural causes in order to prevent 
future occurrences as well as to identify criminal activity and those who may be 
responsible . The interpretation of injury or trauma to remains is significant to the 
overall determination of manner of death . In instances when fire is used to 
conceal a crime, such as homicide, it is the intent of the individual who set the 
fire to conceal such evidence. In these instances, it is critical that perimortem 
trauma, that is, trauma that occurs at or around the time of death , is able to be 
identified. A team approach is required involving fire suppression personnel , fire 
investigators, law enforcement/homicide investigators, the forensic pathologist, 
and the forensic anthropologist. Other forensic specialists, such as a forensic 
odontologist, may be called upon to assist as well. 
This study investigates the ability to identify gunshot, blunt force and sharp 
force bone trauma to a body exposed to a compartment fire environment. The 
fires were allowed to build up to around flashover and several minutes post 
flashover for a room that was fully involved in fire. Flashover is the point in time 
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when a fire in a room transitions to a room on fire, including fire progressing up 
the walls and across the ceiling (National Fire Protection Association, 2011 ). 
Bodies recovered from a fire environment are not often intact, therefore, a 
forensic anthropologist may be called on to assist the medical examiner in an 
analysis of partially skeletonized remains. The ability to recognize and identify 
bone is a fundamental skill in forensic and physical anthropology and can be 
critical in a fatal fire investigation. Understanding the process that remains have 
undergone when they have been exposed to a fire environment necessitates 
further study and specialization as the basic structure of a bone may be altered 
from the microscopic level to the overall morphology. Analysis of this type of 
bone goes beyond understanding the normal taphonomic processes that may 
affect skeletal remains to the specifics of heat and fire-related changes. 
Additionally, the study of how heat or fire alteration affects trauma determinations 
and whether a bone is human or non-human can be important for determining 
the forensic significance of a case. Analysis of skeletal remains at a fire scene 
should also consider site recovery techniques and trauma interpretation 
specifically for burned remains. 
Fire investigations typically start after a fire has been put out and the 
scene has been made relatively safe. The fire suppression methods and the 
movement of the fire-control personnel may alter a scene to the detriment of 
evidence collection and analysis. Understanding the procedures and methods 
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that are typically followed in fire control and fire investigations will help the 
anthropologist better understand the context and analyze the skeletal remains. 
BASIC FIRE CONCEPTS 
Fire is a rapid oxidation process, which is a chemical reaction resulting in 
the evolution of heat and light in varying intensities (National Fire Protection 
Association , 2011) . In comparison , rust is also a chemical oxidation reaction in 
that it depends on the exposure to oxygen to react; however, it is not a rapid 
process. Fire is an exothermic reaction, meaning that it releases heat as part of 
the combustion process. There are four elements that must be present in order 
for a fire to occur. The first three are fuel, an ignition source (heat) and an 
oxidizer (such as the oxygen in the air) (leave & DeHaan, 2004). Finally, in order 
for combustion to be maintained , the preceding three elements must combine in 
a continuous chemical chain reaction. If any of these elements are removed, the 
combustion reaction will cease. If any part of the pyramid is missing, then the fire 
cannot be sustained and the tetrahedron will collapse, stopping the chain 
reaction (see Figure 1). 
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Figure 1: Fire Tetrahedron 
The combustion process can either be smoldering or flaming. Smoldering 
combustion is a relatively slow reaction that requires less oxygen and results in a 
slower heat-release rate when compared with flaming combustion . Whether the 
combustion process is smoldering or flaming depends on the configuration of the 
fuel, the material properties of the fuel and the amount of oxygen available. 
Smoldering fires are a form of incomplete combustion, yielding large quantities of 
soot and other toxic gases, including carbon monoxide (Lambert, 2011 personal 
communication). Some smoldering fires will transition to flaming if ventilation 
conditions or the material properties of the fuel are changed. For instance, a 
smoldering fire burning within a mattress; if the fire is able to burn through the 
mattress and oxygen is introduced in sufficient quantity, a flaming fire may occur. 
The present study considered only a flaming combustion scenario within a 
compartment. 
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In order for a solid, organic fuel (such as wood) to burn, it must undergo 
pyrolysis, which is a chemical breakdown of a solid or liquid fuel producing 
combustible vapors resulting from heat (see Figure 2). It is important to note 
that it is not the fuel itself that is burning but the vapors that are produced during 
pyrolysis of the fuel that can ignite and support sustained combustion (DeHaan, 
2007) . In the case of a gaseous fuel, it is already in its vapor state, and therefore 
does not need to undergo pyrolysis in order to produce combustible vapors. The 
concentration of a gaseous fuel must be above its lower flammable limit in order 
to support sustained combustion. In order for a liquid to produce sufficient 
vapors to support combustion, it must be heated to its flashpoint. The flashpoint 
of a liquid is the lowest temperature at which sufficient vapors are released to 
support momentary combustion (DeHaan J. D., 2007). Evaporation of a liquid to 
a gas does not involve chemical decomposition of the fuel; it is only a change of 
state, unlike pyrolysis, which is chemical decomposition. 
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Figure 2 Pyrolysis diagram (DeHaan, 2007) 
An important distinction that must be made is that of heat vs. temperature . 
Heat is energy created by the movement of molecules, while Temperature 
expresses the degree of this molecular activity with a specific reference point. 
Heat energy always flows from the warmer object to the colder object. When 
heat flows into an object, the temperature increases. When heat flows from an 
object, the temperature decreases. The transfer of heat is the driving force 
behind fire spread . 
Heat transfer is defined as "the transport of heat energy from one point to 
another caused by a temperature difference between those points" (National Fire 
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Protection Association, 2011, p. 22 ch 5.5.11). Heat transfer per unit area of a 
surface is known as heat flux and is measured in kW/m2(kilowatt/mete,-2) . There 
are three modes of heat transfer in a fire; conduction, convection and radiation . 
Conduction is the transfer of heat through a solid by direct contact, such as a 
heated metal pipe against a wood stud . Convection is the transfer of heat 
between a fluid or gas to a solid material. Radiation is the transfer of heat via 
electromagnetic waves across an open space. Convection is the main mode of 
heat transfer early in a compartment fire and results from gas temperature 
differences within the compartment. Gases heated by the fire tend to travel 
toward the upper level of the room and to other areas outside the compartment 
through openings. Radiation does not need an intervening medium, such as a 
solid or gas. Radiant energy travels in a straight line, from the radiant source to 
the target. The target must be within line of sight of the radiant source in order 
for radiant heat transfer to occur. Other factors can also affect the rate of radiant 
heat transfer, such as the distance between the target and the radiator and the 
size and orientation of the radiator and target. 
It is important relative to the current research to discuss the type of flames 
usually encountered in a typical residential fire , which is where the majority of 
fatal fires occur. The flames are either turbulent or laminar. Turbulent flames 
tend to fluctuate randomly in height whereas laminar flames (candle flame), 
burns smoother with little fluctuation. DeHaan (2008) describes that when fire 
testing related to bones is conducted, the fluctuating nature of the turbulent fire 
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that results in the rise and fall of the surface temperature of a burning fuel needs 
to be considered. He further describes that conducting research regarding fire 
and bones in a laboratory oven does not produce realistic compartment fire 
conditions. Furthermore, burning bones in a crematorium, while high 
temperatures can be achieved , is limited because the temperature remains 
constant. (DeHaan, 2008) 
Compartment fires will differ from outdoor fires because of the 
containment of the heat, flames and smoke occurring in an enclosed space, such 
as a room within a building. As a fire burns, hot gases begin to rise above the 
flaming region . This column of hot gases comprised of flames and smoke that 
rises above the fire is called the fire plume. Surrounding air is entrained into the 
plume. Should the fire progress to the ceiling level , the flames will spread out 
horizontally across the ceiling , forming a ceiling jet. The layer of hot gases 
within the compartment can form a hot gas layer beneath the ceiling that will 
begin to "bank down", or move toward the floor. At this point in the fire, radiant 
heat is the primary mode of heat transfer. When the temperature of the hot gas 
layer reaches approximately 11 OOOF (590°C) and an incident heat flux of 
approximately 1 0 kW/m2 - 20 kW/m2 (Kilowatts/mete~ -20 Kilowats/mete~) at 
floor level is reached , the exposed combustible surfaces exposed to the radiant 
heat will ignite somewhat simultaneously. (Lambert, 2011 personal 
communication) This is the transition phase in compartment fire development to 
full room involvement and is termed flashover. Flashover is often described as 
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the transition from a fire in a room to a room on fire. (National Fire Protection 
Association , 2011) 
Ventilation, or the availability of air, is critical in how a compartment fire 
will progress. It is important for a fire investigator to consider ventilation when 
examining a compartment fire scene. At the inception of a compartment fire , the 
fire is usually "fuel controlled, " that is, there is plenty of air and the fire growth and 
heat release rate (size of the fire) are dependent on the fuel load. As the fuel is 
consumed and the oxygen levels decrease within the compartment, the fire 
becomes dependent on the amount of oxygen available to maintain it. At this 
stage, the fire is then "ventilation controlled," that is, the growth and heat release 
rate is dependent on the amount of air that enters the compartment, such as 
through breakage of a window or a doorway opening. 
The size of a fire is determined by the Heat Release Rate (HRR) of the 
fuel load. The heat release rate is the amount of energy or power that is being 
produced by the fire over time and is measured in Watts Uoules/second) in which 
joules are the unit of engery. Heat Release Rates of many common materials 
(wood, upholstered furniture, etc.) are tested in laboratories using 
instrumentation called calorimeters. Knowing the approximate heat release rate 
of common materials is beneficial in predicting the potential growth or size of a 
fire in a particular structure. The maximum heat release rate achieved by a 
particular item is its peak heat release rate. Peak heat release rates vary greatly, 
for instance, the peak heat release rates for a small wastebasket (1.5-3 pounds) 
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a cotton mattress (26-29 pounds), a polyurethane mattress (7-31 pounds) and a 
dry Christmas tree (13-44 pounds) are 4-50kW, 40-970 Kilowatts, 810-2630 
Kilowatts and 3000-5000 Kilowatts, respectively. (National Fire Protection 
Association , 2011) 
It is important to note that the flames from most common fuels burn in 
open air at relatively the same temperature, around 1,800 degrees Fahrenheit. 
There is a common misconception that certain petroleum or plastic fuels, such as 
gasoline burn hotter than other natural fuels, such as wood. In fact, the flame 
temperature of wood in ambient air is 1880° F and the approximate flame 
temperature of gasoline is slightly lower, at 1879° F. There are some exceptions, 
such as methanol , which has a flame temperature of 2190° F. (National Fire 
Protection Association , 2011 ). Levels of damage to bone from fire depend on 
several factors, including temperature, heat flux, duration of burning, positioning 
of the body and exposure to sources of ventilation. 
Fire Suppression 
Water is the primary extinguishing agent utilized for the suppression of 
most fires because it is relatively inexpensive and plentiful. Water has cooling 
properties, which affect the heat leg of the fire tetrahedron and can have a 
smothering effect by displacing oxygen needed for the fire to sustain burning. In 
order to extinguish the fire, water must be applied at a rate that absorbs heat 
faster than it is being generated. When a fire department prepares to attack a 
10 
fire, the size of the fire (how much energy is being released, determined by the 
Heat Release Rate) will dictate the selection of the type and size of hose lines 
used to deliver the water. A smaller house fire may require the use of a 1 %" 
hose line, where a large apartment complex fire may necessitate use of powerful 
master streams. (Lambert, 2011 personal communication) 
There are different types of nozzles that may be used to deliver water 
through hose lines. The most common spray nozzles in use today are called 
automatic nozzles, also known as constant pressure nozzles. This type of nozzle 
has pattern change capabilities (straight stream, fog stream) and the ability to 
maintain the same nozzle pressure; most are designed for 1 00-psi (pounds per 
square inch) discharge pressure (NFPA, Fire Protection Handbook, 2003). The 
size of the nozzle will dictate the volume, denoted in gpm (gallons per minute) or 
Umin (liters per minute). Table 1 shows the relationship between the size of the 
hose and the amount of water that can be delivered in gallons per minute or the 
flow rate. 
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Nozzle Type 
%to 1-in. (19-25mm) 
automatic nozzle 
1 ~-in. (38-mm) automatic 
nozzle 
2 ~-in. (64-mm) automatic 
nozzle 
Master Stream automatic 
nozzles 
gpm 
10-60 
30-250 
125-350 
350-10,000 
Flow Rate 
Lim in 
38-227 
114-946 
473-1325 
1325-37,854 
Table 1, Flows from Typical Automatic Spray Nozzles (Table 7.20.7, NFPA 
Fire Protection Handbook, 2003) 
Suppression tactics are important to the investigators in any fire, but 
particularly in a fatal fire in order to determine if any changes may have occurred 
to the body as a result of suppression operations. Fire suppression techniques 
can artificially create alterations to a body that may affect scene analysis, 
evidence collection and subsequent anthropological analysis. Water being 
deployed at several hundred to thousands of gallons per minute (See Table 1) 
can, depending on the volume of water, cause extreme damage to the body, and 
could result in additional changes that may hinder a determination of perimortem 
trauma. Calcined or brittle bone may be displaced or the position of the body 
may become altered . Hose streams can also displace structural components 
that may then fall and cause trauma to the body. Search and rescue crews in 
dark conditions could also bump into a body and create further trauma. There 
may be situations where fire suppression personnel will be required to quickly 
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move the body from the fire environment before it is documented, such as in the 
event that building collapse is a concern. 
Changes to the body during suppression operations are not always 
avoidable. However, when fire suppression personnel discover a deceased 
individual during fire suppression, every attempt should be made to avoid 
suppression tactics in the direct area of the body and the surrounding area if 
possible, so as not to damage potential evidence. In addition, due to limited 
visibility and high heat conditions, fire personnel sometimes remove deceased 
fire victims outside of the fire building in order to properly asses the viability of the 
victim. Fire suppression personnel should advise the investigative team, in 
detail, of all actions that were taken during suppression in order to determine 
whether the body may have been affected. 
Fire Investigation and the Scientific Method 
The scientific method is the recognized methodology for investigating a 
fire (NFPA-1033, 2009). In fact, NFPA 1033, Standards for Qualification for Fire 
Investigator, 2009 Edition , states in Section 4.1 .2, "The Fire Investigator shall 
employ all elements of the scientific method as the operating analytical process 
throughout the investigation and for the drawing of conclusions." (NFPA-1 033, 
2009, pp. 1033-7). While the scientific method generally follows the flow chart 
of; make an observation, ask a question, form a hypothesis, make a prediction, 
test the prediction, analyze the data and form a conclusion (see Figure 3), some 
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scientific disciplines may employ the methodology with slight differences. A good 
example would the latent fingerprint ACE-V method which stands for Analyze, 
Compare, Evaluate and Verify. The core analysis is still following the scientific 
method of observing, questioning , analyzing and coming to a conclusion, just 
explained with different terminology. 
Figure 3 - Steps of the Scientific Method for Fire Investigation, adapted 
from NFPA 921, 2011 Edition (National Fire Protection Association, 2011) 
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Recognize the Need- It is recognized that there is a need to investigate fires in 
the interest of public safety, to prevent future fires, to identify product failures that 
may lead to recalls, to identify criminal activity and to prosecute those 
responsible. 
Define the Problem- When a fire occurs, the investigator is called to the scene. 
The problem has been defined as a fire has occurred and an origin and cause 
investigation is needed. 
Collect Data- The fire investigator collects data through a variety of investigative 
means, such as witness and firefighter interviews, fire pattern analysis and 
examination of all potential ignition sources. 
Analyze the Data- Once data has been collected, the investigator will analyze 
the data, and use his or her training and experience to interpret it. 
Develop a Hypothesis - Based on analysis of the data, the investigator will 
formulate a working hypothesis as to what happened. A hypothesis is a theory 
developed based on available information obtained and analyzed. 
Test the Hypothesis- The working hypothesis then must be tested against all 
known data collected. If the hypothesis regarding the cause of the fire is 
excluded based on the available data, the investigator needs to collect further 
data, analyze that data and develop a new working hypothesis. NFPA 921 
documents that a hypothesis can be tested either physically by conducting 
experiments or analytically, by applying scientific principles in "thought 
experiments" (National Fire Protection Association, 2011 ). 
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Select Final Hypothesis/Form Conclusion - Only a hypothesis that can withstand 
rigorous testing based on the data collected can be considered for the final 
hypothesis/conclusion. In the event that all hypotheses cannot be excluded to 
the exception of one, the cause of the fire must be classified as Undetermined. 
There are four classifications of the causes of fire ; Accidental, Incendiary, Natural 
and Undetermined. 
Every fire is unique, with different circumstances, evidence, and patterns. 
The scientific method gives the investigator a systematic approach that can be 
used in every investigation. This approach allows the investigator to, based on 
data collected for a specific fire, formulate and test various hypotheses and reach 
a conclusion as to the origin and cause of the fire. 
Fatal Fire Investigation 
A fire investigator should always follow the scientific method to determine 
a fire's origin and cause, however there are additional concerns that need to be 
addressed when a there is a fire fatality . When a body is discovered during a 
fire, the investigation takes on two parts; 1) the origin and cause determination of 
the fire itself and 2) the cause and manner of death of the victim (NFPA, Guide 
For Fire And Explosion Investigations, 2011 ). The cause of death is the injury or 
other aspect that physiologically results in the death of the individual. The 
manner of death relates to the circumstances that brought about the cause of 
death. The manner of death can be categorized as natural, accidental , homicide, 
16 
suicide or undetermined. The cause and manner of death should be determined 
by a qualified forensic pathologist. 
It is important for the fire investigator to remember these two facets to the 
fatal fire investigation. While these things are certainly intertwined, one may not 
be a direct result of the other. For instance, if a body is found in a fire scene and 
has sustained what the investigator believes may be gunshot trauma, this does 
not automatically mean that the fire is incendiary. While certainly taking these 
facts into account, the investigator must conduct the origin and cause 
investigation objectively and apply the scientific method as required to come to a 
conclusion as to the origin and cause of the fire. 
DeHaan (2007) lists 6 basic questions for a fire investigation when dealing 
with skeletal remains. 1) Are they human?; 2) Who was the victim?; 3)What was 
the cause of death?; 4) What was the manner of death?; 5) Were they alive at 
the time of the fire and if so why did they not escape?; And finally, 6) Was the 
death due to the fire or just associated with it? Forensic anthropologists can help 
answer some of these questions, though not all, and not necessarily in the same 
manner. 
When facing a possible forensic case, a forensic anthropologist will first 
assess whether the evidence is skeletal material or not. If the evidence is bone, 
then the next question is whether it is human or non-human? If human - is it 
recent or of non-forensic interest (i.e. prehistoric, historical , trophy/war specimen , 
past medical/anatomical specimen). An assessment of the minimum number of 
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individuals (MNI) will be conducted to determine if more than one person could 
be at the site by identifying the skeletal elements present and which side of the 
body they are from. If any repetitions are found in any region, then the minimum 
number of individuals is no longer one. Information obtained by the fire 
investigator as to how many persons may have been in the structure at the time 
of the fire will be helpful in this endeavor. Following this, a biological profile will 
be completed to the extent possible for the skeletal remains including age, sex, 
race or ancestry, stature and any unique or identifying features. While the 
manner of death (i.e. accident, homicide, suicide, natural) is primarily the 
responsibility of the medical examiner to report, the forensic anthropologist can 
assist in determining the cause of death, namely if there was trauma that may 
have led to death. In a trauma assessment, pathological changes as well as 
ante-, peri- and postmortem trauma will be documented. If there are identifying 
features present such as in the dentition, any surgical devices associated with 
the body, antemortem x-rays of the frontal sinus or other body area that can be 
compared for a positive identification, this may assist in answering the fire 
investigator's question as to the victim's identification. 
An analysis of burned skeletal remains has three phases of analysis or 
data collection; the scene, the postmortem examination or autopsy, and the 
laboratory analysis (Dirkmat, 2002). All three phases are important in a forensic 
anthropology examination and should be combined whenever possible. Too 
often, a forensic anthropologist is requested after the scene has been altered 
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both by the fire suppression process as well as the initial fire investigation . 
Without knowing the context of where the remains were recovered and how they 
first appeared , a forensic anthropologist may have to limit his or her conclusions. 
Detection of evidence whether by the fire suppression team or an 
investigator is a priority once the fire has been extinguished. An initial walk 
through of the scene to secure and locate evidence is conducted in as minimally 
invasive a manner as possible. Evidence, particularly a body or possible source 
of the fire are flagged for further documentation and photography prior to 
removal. If the body was removed by fire suppression personnel due to a 
concern regarding building collapse, it is important to re-trace the route via which 
the body was removed , as valuable evidence could be found. If a collapse did 
occur, once the scene has been documented photographically, careful removal 
and mapping of each layer of the debris should be performed to expose the area 
and search for potential evidence (DeHaan, 2007). 
The documentation often consists of sketches and notes reflecting the 
position within the scene and relative to permanent reference points along with 
photographs of the scene and body. Photographs should be taken at long range 
for overall shots of the scene as well as mid-range and close-up shots of the 
evidence with and without a scale. Photo logs documenting each picture taken 
and what it was taken of can help with reconstructing the scene or presenting 
photographs to a jury. Detailed sketches of the scene with measurements and 
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documentation as to the location of the evidence are important to provide a three 
dimensional perspective of the scene should it need to be reconstructed later. 
Evidence collection should only be started after photographs of the body 
have been taken in situ and notes describing the scene have been documented. 
All exposed areas of the body should be photographed , and photography will 
need to be continued throughout the evidence collection process as underlying 
elements are revealed (Galloway, Birkby, Kahana, & Fulginiti, 1990). There are 
206 bones in a human body; however, not all of these bones may survive a fire 
or be recognized to be collected. If the evidence collection is done by an 
individual without a basic understanding of anatomy and/or osteology, the bones 
may be mishandled or coming led and in some instances such treatment may 
affect the remains to a point where no further analysis can be conducted beyond 
a statement that they are bone and probably human (Fairgrieve, 2008). Calcined 
bone when sprayed with water such as in the fire suppression process can 
appear to take on the consistency of wet chalk and could be missed by the 
untrained eye. If sharp tools are used to excavate a scene such as a shovel, 
accidental cut marks may appear on the bones. The methods used during the 
fire suppression and collection of the evidence need to be documented by the 
investigator and passed on to the forensic anthropologist analyzing the bones if 
they are not present at the scene so any accidental marks are not later 
misidentified as sharp force trauma (Galloway, Birkby, Kahana, & Fulginiti , 1990; 
Fairgrieve, 2008). 
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When processing the scene for evidence, creating sectors or grids can be 
helpful in isolating areas to search in order to ensure that all areas are searched 
and documented systematically so that nothing is missed (Barker, 1982). Sifting 
of debris can be used to isolate small fragments or objects within search sectors; 
however, care should be taken to ensure that further fragmentation is not caused 
by the sifting technique that was employed. 
Once the authority that has jurisdiction for removal of the body (i.e. 
medical examiner or coroner) arrives, it is important for the investigator to be 
present upon removal of the body. Photographs should be taken of the body as it 
is removed, noting any surfaces that were previously protected (Galloway, 
Birkby, Kahana, & Fulginiti, 1990). Any evidence from the body, such as clothing 
or displaced bone, should be included with the body and transported with the 
body to the location where the autopsy will be performed. The location from 
where the body was removed (i.e. floor, bed, chair) should be documented in 
detail , and a careful excavation of this area should be conducted. 
Once the body is removed, the origin and cause investigation should 
continue. The origin and cause investigation may provide additional information 
regarding what happened to the victim that will be important to the determination 
of the cause and manner of death, so all pertinent information should be shared 
(Fairgrieve, 2008). 
It is also important for the investigator to have knowledge of his/her 
resources related to the services of a forensic anthropologist and how those 
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resources can be initiated. The coroner or medical examiner, depending on the 
jurisdiction, may have a forensic anthropologist on staff or contracted on an as-
needed basis. The American Board of Forensic Anthropology (ABFA) is also an 
excellent resource for identifying a qualified forensic anthropologist in a particular 
area. The ABFA is a non-profit organization that provides certification in forensic 
anthropology for those who meet their rigorous standards. Diplomates of the 
ABFA are recognized for their exceptional qualifications in forensic anthropology 
and for meeting the standards set forth by the ABFA. To maintain certification , 
the Diplomate Reference Manual states that Diplomates must demonstrate an 
ongoing record of activities in the field of forensic anthropology and engage in 
continuing education (ABFA.org, 2008). The field of forensic anthropology is a 
learned discipline. As stated in the text, The Analysis of Burned Human Remains, 
"the days when a physical anthropologist could occasionally don a forensic hat 
without extensive training or experience are over" (Symes et.al. , 2008:35). With 
the challenges faced in court regarding expert testimony, such as Daubert 
hearings, the forensic anthropologist will face rigorous challenges in court. Thus, 
it is important in a criminal case for the investigator to ensure the person called 
upon to perform the analysis is a qualified expert whose credentials and 
knowledge will withstand these challenges. 
It is important for the fire investigator to be educated in the normal reaction 
of a body during a fire. Predictable changes to skin , muscle, bone and fat often 
occur, and should be understood by the fire investigator. 
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Skin, while not a good fuel itself, will blister and split open, exposing any 
underlying fat. Muscles dehydrate, resulting in shrinkage. Flexion occurs as a 
result of the muscle shrinkage at several joint areas, including the joints of the 
hands, wrists, feet and ankles, creating a "pugilistic pose" (Ubelaker, 2009) . This 
artifact may create the appearance of a defensive posture but is not prima facie 
evidence that the person met with violence. An individual who has had their 
joints restrained in some way prior to the fire (i.e. wrists tied) may not exhibit the 
characteristic pugilistic pose due to that restraint. Bone, when exposed to fire 
can sustain damage and change color (Thompson, 2005) ; delineating these 
changes from perimortem trauma is addressed in subsequent sections of this 
paper. Fat within a body is a competent fuel source. Human bodies do not 
spontaneously combust, but if a fire impacts the fat within a body, the body can 
become part of the fuel load contributing to the fire (National Fire Protection 
Association, 2011) 
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Chapter 2 - Skeletal Analysis 
Bone is composed of organic and inorganic (mineral) components; 
primarily collagen and hydroxyapatite (Seeman, 2008). This combination allows 
for some flexibility within the skeletal structure to respond to stress while at the 
same time providing a lightweight but strong foundation for the body. The 
biomechanics of bone along with the inorganic and organic composition and 
construction of bone allow the skeleton to withstand a limited amount of force 
through a moderate amount of flexibility (Seeman, 2008) . The ability to withstand 
forces can be altered by disease, age and repetitive actions or forces which over 
time alter the shape of the bone. 
Bone forms during prenatal development and early childhood growth in 
two ways (Karaplis, 2008). Intramembranous ossification replaces early 
connective tissue and is found in the neurocrania! elements while endochondral 
ossification takes place in a cartilage matrix and replaces the cartilage 
prestructure during growth and development with woven or lamellar bone that will 
be modeled and remodeled over time (Scheurer & Black, 2000). The long 
bones, formed from endochondral ossification, have two types of completed bone 
within their structure; trabecular and cortical bone. Trabecular, or "spongy" bone 
is found at the epiphyses or unfused ends of a growing bone and at the 
joint/articular regions and in the marrow cavities. These areas of bone are not 
usually subjected to heavy stress or loading. This type of bone is characterized 
by a porous, lightweight construction for bone marrow and red blood cell 
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production. Cortical, or "compact" bone is a dense bone that has more of a 
support function for the body and covers the outer layer or cortex of all bones. 
The diaphysis, or "midshaft" of long bones is made up of cortical bone and has 
Haversian systems for blood and nutrient exchange that allow for bone 
remodeling and growth around a central core. These two types of bone combine 
to form a single anisotropic bone that allows it to respond to and diffuse 
compression stresses and loads differently throughout the whole. (Karaplis , 
2008) 
The ability of bone to withstand or absorb force depends on its 
construction, i.e. whether it is primarily dense cortical bone or porous trabecular 
bone (Morgan & Bouxsein, 2008; Galloway, The Biomechanics of Fracture 
Production, 1999). Compression forces may be diffused through the spongy 
trabecular bone and epiphysis while the thicker compact or cortical bone found in 
the diaphysis of a long bone such as the femur can withstand more loading and 
force against it. Greater cross sectional area also plays a part in resistance to 
force. When force or load is applied perpendicular to the midshaft of a femur, 
there is limited flexibility in that direction due to its compact form. However; the 
diaphysis should be able to withstand more stress than a thin rib bone due to the 
larger mass and cross sectional area. That same rib bone has less mass and 
takes up less area and will have more flexibility prior to breaking due to its form 
but will also break more easily at lesser amounts of force (Galloway, 1999). 
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Sexual dimorphic differences, differential use such as from handedness 
and age related changes all play a part in how bone can withstand force. Bone 
can remodel or build up as a response to strain repeatedly placed on it such as 
when muscles are used a great deal. Some reactions to bone movement or 
strain can cause inflammation at the muscle attachment sites and the changes to 
the bone has at those locations are called enthesopathies (Portanta, 2009; 
Havelkova, Villotte, P, Polacek, & Dobisikova, 2011 ). The built up muscle 
attachment sites can be very important when bones become fragmented as they 
can be used to differentiate the fragments as to specific anatomical element. 
After death, the mixture of inorganic and organic components in bone 
changes. Depending on the environment, the organic components can leech out 
leaving the bone much drier and more brittle, thus more prone to fracture when 
force is applied . Age related changes to bone can also be a factor in the 
susceptibility to fracture. Young bones are more flexible , especially if they 
haven't ossified completely while older bone can be more brittle due to loss of 
bone strength or conditions such as osteoporosis. Bone size and/or shape as 
well as its composition of trabecular and cortical bone can also play an important 
role in how a bone will react to stress and the expected fracture patterns 
(Galloway, 1999). The direction of force can be determined from characteristic 
breakage patterns and knowledge of musculo-skeletal anatomy. Trauma 
analysis will follow the initial determination of human or non-human and what 
bones are present for the biological profile . 
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Components of the Skeletal Analysis: 
The determination of a biological profile and the minimum number of 
individuals (MNI) are the primary responsibility of a forensic anthropologist and 
bioarchaeologist in the analysis of unidentified skeletal remains. When faced 
with a set of unidentified remains, the specialists conduct a visual as well a 
metric analysis of the skeletal elements to develop a biological profile. The 
biological profile consists of estimating age, sex, stature and if any trauma is 
evident. Visual analysis of the skull and pelvis can provide significant information 
concerning sex; however, if only portions of those skeletal regions remain, an 
estimation of male or female may not be possible. The cranium is also the 
primary indicator of race or ancestry. A metric analysis is often done for 
independent confirmation of sex and ancestry utilizing FORDISC 3.0 (Ousley & 
Jantz, 2006). Age is more problematic so a combination of assessments (i.e . 
epiphyseal or suture fusion of the bones throughout the body (Scheurer & Black, 
2000), dental mineralization and eruption (Moorees, Fanning, & Hunt, 1963; 
Mincer, Harris, & Berryman, 1993), occlusal wear, microscopic analysis of bone 
remodeling-secondary osteon counts per area (Kerley, 1965) and enamel 
deposition lines on teeth or roots (Lamendin, Baccino, Humbert, Tavernier, & 
Nossintchouk, 1992; Prince & Ubelaker, 2002) sternal rib ends (lscan & Loth, 
1986), pubic symphysis (Brooks & Suchey, 1990) and auricular surface 
(Buckberry & Chamberlain, 2002)) can serve to provide an overall age range 
estimation. The living stature estimation will be solely a metric analysis of single 
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long bones or a combination of several postcranial bones. Interestingly, the one 
bone in the body that can provide information on age, sex, ancestry and stature 
is the femur through epiphysial fusion , measured size of the proximal head, 
curvature of the diaphysis and overall length, respectively. 
For determination of possible number of individuals, the type of bone and 
side of each bone must be determined. For example, if two left femurs are 
found , the MNI is at least two. Different sizes of bones may also indicate 
individuals of different stature or level of maturity but it may also indicate 
asymmetry or pathology so care must be taken to consider all possibilities and 
provide a conservative estimate as MNI must be the minimum possible 
individuals present. Overall, careful study of the remains can provide valuable 
information as to who the individual may have been as long as there is sufficient 
material to analyze. 
Effect of Heat and Fire on Bone: 
Heat and fire alter bones significantly. Beyond color changes to the bone 
that progress in conjunction with the amount of exposure to fire and the increase 
in temperature, bones will crack, shrink, warp and otherwise cause a distortion 
from the wet pre-fire shape and size references. Delamination of the ecto-cranial 
surface can also occur (Pope & Smith, 2004). These changes are different from 
the taphonomic changes from weathering or normal exposure to a burial 
environment. The rate of loss of the organic material in bone is rapidly increased 
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in a fire environment compared to a burial environment due to the heat exposure. 
An anthropologist must understand the typical taphonomic changes to bones 
from exposure to sun , wind, rain, and animal scavenging before being able to 
differentiate change caused by normal taphonomic processes from those caused 
by fire and extreme heat. 
Intense heat can change the chemical properties and structural integrity of 
bone (see Table 2), making it easier to fracture or fragment. As the organic 
component dehydrates and the crystalline inorganic structure becomes altered, 
the ability of the bone to retain its form and strength is reduced (Thompson T. , 
2004; Correia, 1997). As the shape, dimensions and chemical composition of 
bone are affected by heat, the microstructure is also be affected by dehydration 
and shrinkage which is in the amount of porosity as well as the microscopic 
dimensional proportions of the Haversian systems. The ability to withstand 
tension and compression is thus reduced and fractures are more likely. 
Stage 
Dehydration 
Decomposition 
Inversion 
Fusion 
Histological Changes 
Water removal 
(physisorbed and 
chemisorbed) 
Removal of organic 
components 
Removal of carbonates 
Conversion of HAP ~~ 
tricalcium phosphate 
Melting of Crystals 
Approximate 
Temperature Range (°C) 
105-600 
500-800 
700-1100 
1600+ 
Table 2: Stages in the Process of Cremation (Correia, 2006, p. 281) 
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Nelson (1992, p. 1 057) found that "extreme heat causes statistically 
significant changes (P<0.01) in measurements of the bone microstructure." 
Whether bone shrinkage (Nelson, 1992) or bone expansion (Bradtmiller & 
Buikstra, 1984), heat and fire significantly affect the analysis of age, sex, trauma 
and ancestry. Recognition of the variety of changes that can occur to bone due 
to heat or fire allows the anthropologist to reliably analyze while acknowledging 
the limitations of such analysis caused by burning. 
The changes to bone produced by heat and burning affects the 
interpretation of the biological profile as well as limits identification of the bones 
found at a fire scene. As a bone is subjected to heat and fire, the color can 
change and the bones become more fragile. There may also be shrinkage and 
deformation to the structure and shape of the bone which can further complicate 
an analysis. Correia (2006, p. 277) described four criteria to the analysis of 
shrinkage and deformation: "(1) distribution of bone types (compacta, spongiosa, 
and lamellar), (2) temperature of exposure, (3) mineral content of bone, and 
(4)aspects of mineral content of bone tissue." From these, Correia (2006) 
established that there was a difference in how bones from men and women 
reacted to heat. As male bones shrank more, the decreased robusticity in bone 
samples recovered without any associated heat trauma versus samples 
recovered post burn may lead to incorrect sex estimates after thermal exposure. 
This may cause problems when attempting to estimate the identity of the 
individual. 
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The point at which fire or heat can change the color of a bone, the position 
of the body at the scene and the progression of charring relative to that body 
positioning can all provide important evidence in an anthropological analysis of a 
body found at a fire scene (Fairgrieve, 2008; Devlin, Kroman, Symes, & 
Hermann, 2006; Symes, Rainwater, Chapman, Gipson, & Piper, 2008). Bodies 
are not often laid out in anatomical position ready to be examined and following 
the "normal" burn patterns nor are they all going to be the same shape and size, 
especially in populations with increasing rates of obesity. Taking into account the 
normal expected variation within a population, Figure 4 depicts general patterns 
that can be used for comparison. 
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Site of E<uiy Fr-.10ure 
Figure 4 - Burned bone color progression (Symes, Rainwater, Chapman, 
Gipson, & Piper, 2008, p. 32) 
The position of the body at a scene, the type and amount of clothing as 
well as overall body mass (Christensen, 2002) must be taken into account to 
allow for differential exposure to the fire and heat. Even when an individual has 
been totally engulfed in flames, the body will react in specific ways as the 
muscles contract, taking on the characteristic pugilistic pose as long as there are 
32 
no physical obstacles to that movement such as bindings to the hands and feet 
or furniture lying on top of the individual. As the underlying structure burns and 
the body subsequently shifts due to a lack of physical support, that shifting may 
further change the positioning or pattern of the burns as the exposure to fire and 
air changes. Additionally, such shifting may cause further damage as the body 
falls or portions of the burning structure fall on top of the body. The progression 
of changes that may happen to a body in a fire event needs to be fully 
understood and tested in order to reliably recognize changes in bone color, 
microstructure, morphological alteration/ shrinkage and fragmentation that may 
have been caused by the intense heat or flame of a fire. The pattern of color 
indicates the temperature, length of exposure to the fire and direct or indirect 
burning (Heglar, 1984). Irregular patterns may point to perimortem trauma which 
may not have been associated with the fire and must be documented. (Symes, 
Rainwater, Chapman, Gipson, & Piper, 2008) 
The length of time a bone is exposed to heat and the intensity of the 
temperature can distort the pattern(s) of trauma on exposed remains by 
fragmentation , shrinkage and warping . Research has been conducted to 
document these changes and to prevent inaccurate identifications of trauma. 
Pope and Smith (2004) tested the ability to recognize trauma marks on bone 
subjected to fire as did others (Shipman, Foster, & Schoeninger, 1984; Herrmann 
& Bennett, 1999; Buikstra & Swegle, 1989). These studies helped validate the 
use of traditional forensic anthropology techniques in cases where bones have 
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been altered by fire while acknowledging the need to understand heat related 
fractures and to be able to differentiate those patterns from trauma marks. 
When bodies are burned to the point where only fragments remain, the 
analysis must rely on studies of cremated remains from archaeological contexts 
(Baby, 1954; Krogman, 1943) as well as from modern funerary cremated 
remains . Bass (1984) and others (Bennett & Benedix, 1999; Thompson T. , 
2002) have demonstrated through controlled experiments and casework that the 
whole skeleton is not completely reduced to ash even in commercial 
crematoriums. Identifying individual bone fragments , the individuals' age and/or 
sex may not be possible, depending on how the cremated remains were further 
processed or handled. Comparison of the amount of remains left by weight 
during cremation or from an arson case, to generally accepted weight ranges 
may lead to further analysis of whether or not more than one individual is 
present. Such analysis cannot be conducted on scene and must necessitate 
careful removal of the remains to a laboratory setting for proper examination. 
The fragile nature of burned skeletal remains affects recovery and the 
ability to estimate the MNI. Fragmentation during recovery may lead to additional 
problems during laboratory analysis. The involvement of a forensic 
anthropologist who has been trained in the analysis and recovery of burned 
skeletal remains at a fire scene soon after the fire has been extinguished has 
been emphasized in recent years. Once a scene has been deemed safe to 
examine, the fire investigators, medical examiner and forensic anthropologist 
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should work together to bring their different expertise to the examination of the 
fire and any remains found associated with the scene. This will facilitate a more 
complete analysis of the event and of the remains present. Analysis and 
documentation of the recovery on scene is recommended with the allowance for 
further study in a laboratory containing equipment for microscopic or other 
instrumental analysis. With any report, caution must be taken to qualify the 
report language to allow for the possibility of further fragmentation due to the fire 
or collection unrelated to potential trauma inflicted prior to the fire event. 
Thompson (2004) acknowledges that there are concerns when using the 
current methods of estimating sex, age at death and stature for burned remains 
that have been altered from their original state. He offers little concrete 
information beyond providing tables that depict the temperatures at which bones 
are transformed and the anthropological techniques that are affected. Ubelaker 
(2009) details similar issues; however, stating that when context is understood 
and a cautious approach is taken in analysis, reconstruction of the remains can 
be attempted and traditional methods applied to conduct an assessment of the 
biological profile and in attempting identification. 
Current research has focused on increasing the practical knowledge of 
how bones react to heat and fire through experiments on fresh and dried bone. 
(Marciniak, 2009; Nelson, 1992; Pope & Smith , 2004). While it is known that "fire 
and heat accelerate the drying of bone and the deterioration of collagen and 
other organic matter" (Sauer, 1998, p. 325) additional studies need to be 
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conducted at monitored temperatures and conditions to validate the conclusions 
that can be reached from an analysis of burned bone. At recent American 
Academy of Forensic Sciences meetings there have been several presentations 
and posters on research conducted on burned skeletal remains; however, few of 
these seem to have been published in peer reviewed journals (Clement, Olsson, 
& Phakey, 1990; Curtin, 201 0; Bartelink, Muran, & Collins, 2002; Devlin, Kroman, 
Symes, & Hermann, 2006; Galloway, Pope, & Juarez, A Cases Analysis of 
Perimortem Trauma vs. Post Fire Damage, 2009; Huard, Wilson, & Steadman, 
2009; Jackson & Steger, 2008; Kaye, Pope, Cipriano, & Smith, 2005). The 
forensic anthropology community is aware of the need for further research in this 
area and is attempting to provide validation studies for the analysis of trauma on 
burned skeletal remains as well as to document the temperatures and conditions 
in a fire that causes changes in bone from charring to calcination. 
Destruction ranging from slight charring to calcination may occur within a 
single body depending on placement and exposure (Symes, Rainwater, 
Chapman, Gipson, & Piper, 2008). The pattern that can be discerned from the 
differential burning can be recognized as long as the forensic anthropologist has 
an understanding of how normal bones within a fleshed body reacts to heat, fire 
and trauma in contrast to dried single skeletal elements. In addition, experiments 
should be conducted on articulated remains to demonstrate differences in the 
charring pattern that may occur when the fleshed remains are articulated and in 
different protective positions. Pig carcasses are often used for this type of 
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research as a substitute for human remains due to ethical reasons as well as 
availability of analog with similar body structure, hair, internal organs, omnivorous 
diet etc that make it a suitable proxy for human decomposition studies. 
"Similarities exist on the chemical composition of a human and a pig carcass; 
indicatively an adult human cadaver contains approximately similar amount of 
water (70%) as a pig carcass (80%, 56 days old) and a fairly similar C/N ratio 
(5.8 in humans, 7.7 in pigs)" (Statheropoulos, et al., 2011, p. 155). The 
information obtained for how articulated remains char and the sequence of burn 
pattern progression is invaluable without the ethical and legal problems 
researchers would have to deal with in many states were human remains 
involved; however, it should also be noted that the use of pig carcasses does not 
provide exact replicas to human reactions to fire, trauma and decomposition. 
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Chapter 3 -Trauma Analysis 
In an effort to reconstruct possible causes for damaged bone, a forensic 
anthropologist must have a thorough understanding of skeletal biology, the 
biomechanics of bone or how movement and force acts on the skeletal system, 
and any alterations that may indicate pathology or possible trauma. An analysis 
of trauma, whether accidental or intentional, detected on skeletal remains must 
take into account ante-, peri- and postmortem differences in how bone reacts to 
stress and strain and how those differences may affect the appearance and 
preservation of the trauma marks. Finally, an assessment must be made of the 
patterns present both of the scene as well as how the body reacted to the heat 
and flames and any type of damage that is observed to make a determination as 
to whether or not the fire scene could have produced damage to the body 
through collapse of portions of the building. 
Antemortem trauma is damage with evidence of healing that happened 
before death, no demonstrated evidence of healing or perimortem trauma took 
place at or around the time of death and postmortem trauma occurred after 
death . A challenge in forensic anthropology is determining that time frame as 
well as if an interpretation of accidental versus intentional trauma can reliably be 
done. Healing is a major indicator of antemortem trauma. Though rare, if the 
trauma happens close to the time of death and healing does not have a chance 
to start but an infection sets in which eventually causes the death of the 
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individual , the trauma may be more accurately determined to be perimortem in 
an anthropological context. Medical examiners often have a more limited time 
period which they classify trauma as perimortem; however, anthropologists 
generally use evidence of bone remodeling to assess an antemortem injury and 
that may not appear for up to two weeks (Cunha & Pinheiro, 2009) . 
Fresh or "green" bone will break or crack differently than dried bone based 
on the composition (Galloway, 1999). Bones that have antemortem wounds still 
have tissue, muscles and ligaments attached and supporting them as well blood 
vessels delivering nutrients to initiate the healing process. Perimortem bone 
alteration has the tissue, muscle and ligament support however, there is no 
evidence of healing or remodeling activity at the wound site. Postmortem 
skeletal elements may be differentiated from living or recently living skeletal 
elements as they are often dried out and have lost the flexibility that is 
characteristic of bone with a collagen component. Accordingly, they will fracture 
differently and present dissimilar color patterns to perimortem fractures. There 
may be some circumstances that postmortem trauma may be unable to be 
differentiated from perimortem trauma due to the site environment, where 
decomposition can be slowed down. 
Antemortem trauma can include accidental fractures, dislocations that 
may leave evidence of bone change, surgical alterations and wounds from 
gunshots, stabbings or blunt force impacts as long as there is evidence of 
healing. Some authors claim that evidence of remodeling can appear in as little 
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as one week (Cunha & Pinheiro, 2009; Sauer, 1998); however, those early 
changes may only be able to be observed under a microscope. Macroscopic or 
visual analysis of bone for evidence of healing may not be apparent until two 
weeks or more (Sauer, 1998; Cunha & Pinheiro, 2009). 
Perimortem trauma is differentiated from antemortem by the lack of 
microscopic healing visible and the type and sharpness of the damage. Bone 
fractures can be classified by the type of break; complete versus incomplete, as 
well as by the pattern of breakage (Galloway, 1999). Complete fractures 
generally are characterized by their direction of break; transverse, oblique, spiral 
or how they appear; segmented, butterfly and comminuted (Loe, 2009). The way 
bones break and the direction of force necessary to replicate such breaks has 
been discussed in the literature and replicated in numerous experiments 
(Galloway, 1999; Berryman & Symes, 1998; Symes S. A , 2010; Loe, 2009). 
Influences on fracture production and progression may come from "bone 
morphology, the configuration of cancellous and compact bone, differential bone 
density, and suture location" (Berryman & Symes, 1998, p. 334). 
Postmortem trauma will appear different from trauma inflicted when the 
bone is fresh due to the fact that the bone has lost moisture and can fracture 
differently because of that loss. As bones lose their collagen component and 
become dry and brittle, their ability to withstand force diminishes. Impacts on 
fresh bone cause different fracture patterns than older skeletal specimens, 
specifically, a dried out bone will shatter more easily into smaller pieces rather 
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than long fractures spreading the force out through the bone. Knowledge of the 
postmortem environment plays an important role in the analysis of what the bone 
appears to have undergone (Sauer, 1998). Bones collected from the surface of 
arid desert-like environments exposed to direct sunlight will be different from 
specimens collected from the ground surface in the eastern woodlands where 
leaf litter may have provided protection from drying out as much and where 
scavengers would have access. These different situations cause bones to 
weather differently or to be more attractive to certain scavengers (Lyman & Fox, 
2006; Sauer, 1998). 
Types of Trauma: 
Sharp force trauma is generally a slower, less forcible impact than blunt 
force or gunshot trauma and the resulting injury appears longer in length than it is 
wide. On fresh bone, sharp bladed implements may leave characteristic marks 
that can help determine the type of weapon. Single edged knives often leave a 
characteristic damage pattern at one end indicating the passage of the blunt non-
cutting side of the blade. In clothing, that flat surface does not cleanly cut the 
fabric and often causes additional cutting or tearing which often appears as a V-
shaped torn notch. This has been found in clothing with stab marks penetrating 
the fabric (Koch & Deaver, 2007); however, in bone the V- shaped notch is 
described as appearing from the sharp beveled edge cutting the bone and the 
non-cutting side of the blade produces a U-shaped compression injury (Sauer, 
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1998). Knives or other bladed implements may leave a sheared portion of bone 
curving up or away from the cut mark depending on the angle of impact on fresh 
bone. Saws or bladed implements with manufacture marks or other toolmarks on 
the blade may transfer a pattern into the cut surface of the bone; however, the 
assessment of such patterns often necessitates a microscope and the actual tool 
for comparison (Symes, et al., 2002) as well as training and experience in 
· recognizing such markings. 
Blunt force trauma consists of a central area of impact along with fractures 
radiating out from the impact zone. Impacts from a bat or other hammer-type 
weapon that come into forcible contact with an area of the body, may leave an 
identifying mark at the wound site in addition to fractures radiating out from the 
point of impact. Hammers may leave an impact impression in the form of the 
circle or partial edge of the blunt end of the weapon allowing for comparison 
between a type of weapon to the size and shape of the impact mark. Longer 
bats or pieces of wood may show indications of weapon type by the length of the 
impact zone or if there is a combination of sharp and blunt force trauma, also 
known as sharp-blunt trauma (Symes S. A., 2010). Butterfly fractures occur at 
the point of tension on one side and compression on the other (Galloway, 1999; 
Symes S. A., 2010). This type of blunt force trauma may be found in some cases 
where there is an impact with a weapon but it is also found in vehicular accidents 
or other instances when a bone is subjected to both compression and tension. A 
blunt force trauma type that can be misinterpreted is sharp-blunt trauma (Symes 
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S. A., 2010). This type of trauma has a sharp edge, possibly from the weapon 
producing the blunt force trauma, as well as characteristics of blunt force trauma 
deformation and fracturing. 
Gunshot trauma may also appear to have fractures radiating out from the 
point of impact, and if more than one impact was made, the sequence of shots 
may be able to be detected by the radiating fractures. Similar to gunshots or 
other high velocity impacts to glass, fractures in bone caused by a gunshot will 
travel faster than the speed of bullets themselves and thus, fractures radiating 
from the entrance wound would block those radiating from subsequent gunshots 
or the exit wound from progressing further (Loe, 2009). The primary indicator of 
gunshot wounds is the small hole with beveled edges on the inside of the bone 
for an entrance and a larger exit area due to the expansion of the forces traveling 
with the bullet as well as through the bone. While "bullet wounds to bone vary 
depending upon which part of the skeleton is affected and the ballistic properties 
of the projectile" (Sauer, 1998), the cranial entrance and exit wounds are often 
the most distinguishable. Gunshots to long bones may appear to be multiple 
fractures until reconstructed. If fragments are missing, then the determination of 
gunshot versus blunt force trauma may be more difficult. The type of gun as well 
as ammunition size and type also play a major part in the type of bony injury. 
Larger caliber and expanding bullets will leave a different signature than smaller 
caliber bullets fired at a lower velocity. However, care should be taken to not go 
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beyond the limitations of the science to make a determination of the caliber of the 
bullet. 
While gunshot trauma can share some of the same characteristics as 
blunt force trauma such as radiating and concentric fractures, the difference in 
the velocity of impact may be indicated by a lack of plastic deformation in most 
gunshot trauma. Additional similarities may be found between blunt force and 
gunshot trauma, that impacts bone at an angle and where the circular entrance 
hole is less apparent. Keyhole fracture patterns from gunshots that impact at 
an indirect angle may have a portion of the entrance wound that has an external 
bevel and appears similar to a blunt force trauma with associated fractures 
(Berryman & Symes, 1998). A key identifying feature to differentiate these types 
of trauma would be the presence of gunshot residue at the wound. 
The differences in appearance that these types of trauma may have on 
bone from time of occurrence can often be distinguished. Antemortem trauma 
for sharp, blunt and gunshot trauma will most often show evidence of healing and 
the edges of the wound defects will be blurred. Perimortem trauma may offer the 
most information as to type of weapon if any tool marks are present or any 
characteristic defects particular to a type of weapon. Postmortem trauma of 
bone that has dried or started to dehydrate will often show different fracture 
patterns as well as differential coloration of internal versus external surfaces. 
Interpreting sharp force, blunt force and gunshot trauma on skeletal 
remains is a learned skill that needs to include context into the overall 
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assessment. Environments where there has been a fire may complicate the 
trauma assessment as fire and heat have been shown to create fracture patterns 
on bone (Herrmann & Bennett, 1999). As tissue contracts or is burned away 
from the distal limbs, characteristic colored zones appear to demark the areas of 
the bone exposed to flames , those protected by tissue and the intermediate 
zone. Curved transverse fracture lines can also appear in the burned area as the 
tissue no longer protects the bone, and , subsequently, the bone dehydrates and 
shrinks becoming more prone to cracking (Symes, Rainwater, Chapman , Gipson, 
& Piper, 2008). 
When faced with fractured burned bone, the forensic anthropologist must 
be able to differentiate those caused by the fire and those that are consistent with 
blunt force trauma. If the fractures are assessed to be blunt force trauma, then 
the issue will be whether it could have happened during the fire from the impact 
of portions of the ceiling falling on top of the individual or from the individual 
impacting the floor if the floor or furniture burns out from under him/her or is it 
more consistent with the impact of a weapon of some sort? This is when the 
scene photographs and documentation must come into play with the assessment 
of damage. A forensic anthropologist must make their interpretation of the 
evidence in as unbiased a way as possible. Some may argue that to do that they 
must first analyze the bones in the lab without any outside information (Cooley & 
Turvey, 2011) and only after making a determination that there is trauma, then 
review the information from the scene to determine if the trauma could have been 
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caused by the fire or the actions of the personnel at the scene. Others may 
argue that if the forensic anthropologist is at the scene of a fire to examine the 
body prior to removal, their scientific background will ensure that they take all 
possibilities into consideration and by applying the scientific method they will 
reach an unbiased, reasoned conclusion based on scientific evidence. Both 
arguments have merit, and it ultimately is up to the court and the jury to 
determine whether or not to use the anthropologists report in their assessment of 
what happened. 
Trauma from exposure to heat and fire has been studied and typical 
fracture patterns have become recognized over the years. Longitudinal 
fractures , transverse fractures, curved transverse, burn line fractures, patina, 
splintering and delamination are just some of the damage that can occur in 
skeletal remains (Symes, Smith, Berryman, & Pope, 1999; Symes, Rainwater, 
Chapman, Gipson, & Piper, 2008). Longitudinal fractures are by definition 
fractures that run down the length of a long bone. Typically, these fractures go 
with the directional shape of the bone so they may curve slightly instead of 
remaining longitudinally straight. Transverse fractures tend to extend out from 
longitudinal fractures in compact bone and are more horizontal in direction. 
Curved transverse fractures are curving fractures across long bones and tend to 
be associated with the shrinkage of soft tissue in a fire. As the fire burns off the 
soft tissue and periosteum protecting the bone, curved transverse fractures 
appear sequentially along the bone as the fire progresses (Symes, Rainwater, 
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Chapman, Gipson, & Piper, 2008). This typically results in several curved 
transverse fractures occurring, progressing from the distal end toward the 
proximal end as the fire continues. Burn line fractures can be used to 
differentiate burned from unburned bone in reconstruction as they occur at that 
junction of unaltered versus altered bone. Patina fractures appears as cracking 
on the surface and appears similar to that found in the glaze of some pottery 
pieces after being fired in a kiln. Splintering and delamination tend to separate 
the compact bone from trabecular bone which in cranial bones will appear to 
separate the inner and outer layers. Color changes and an apparent line or 
border region demarking the extent that bone has been affected by fire and heat 
also have been shown to provide information on the sequence or stage of 
alteration from heat and/or fire (Symes, Rainwater, Chapman, Gipson, & Piper, 
2008). These fracture patterns need to be understood and differentiated from 
typical fracture biomechanics in order to reliably analyze remains recovered at a 
fire scene for trauma not caused by exposure to heat or the fire. 
The non-homogeneous arrangement of the constituent materials of bone 
and the anisotropic or non-linear microstructure tends to limit fractures and crack 
propagation in healthy bone. The biomechanical structure allows bone the ability 
to transfer stress throughout its complex system and reduce the chance of a loss 
of structural integrity. Fire and heat alters the composition of bone and reduces 
its ability to withstand outside forces. Heat induced fractures however, are 
limited to the altered areas of bone. A longitudinal fracture tends not to continue 
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into the unaltered bone unless the forces necessary to fracture the normal bone 
are present. When fractures are found crossing the boundary of the heat and fire 
damage then ante or perimortem trauma would be indicated. 
Most heat-related trauma analysis will be visual and non-metric. While 
these types of analysis have come under criticism due to the inherent potential 
for inter-observer error as it is experience based, such wholesale disregard for 
comparative biology techniques or experiential expertise will limit proven 
scientific methods of analysis. The presence or absence of trauma marks and 
the degree or depth of the trauma marks are types of analysis that can be 
learned within the context of understanding bone morphology and change. Heat 
and fire changes to bone must be previously studied along with decomposition 
and dehydration changes to bone in order to better recognize normal taphonomic 
changes from burned bone and trauma. 
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Chapter 4- Experimental trauma analysis on burned pig carcasses 
The goal of the current project is to expand the published literature on 
heat-induced trauma on bone by using fresh whole pig carcasses under 
controlled burning conditions in order to obtain data on the extent that trauma 
may be detected on different areas of a burned body. The carcasses in this 
study were subjected to fires in a fully engulfed room up to the point of flashover 
and at sustained burning post-flashover, respectively. Pigs were used due to 
their availability and general use as a proxy for human remains (Statheropoulos, 
et al., 2011 ). 
Materials and Methods: 
Six whole pig (Sus scrota) carcasses were obtained from a local Maryland 
pig farm for use in this study. The animals were euthanized by a gunshot to the 
head which is an acceptable method of euthanasia by the American Veterinary 
Medical Association Panel on Euthanasia. The 6 female animals weighed 
between 150 to 200 lbs. The burns were performed at the Alcohol Tobacco, 
Firearms and Explosives (ATF) Fire Research Laboratory in Ammendale, MD 
under controlled conditions in the presence of fire research engineers. The ATF 
Fire Research Lab is uniquely equipped to conducted comprehensive 
reconstructions of fire scenes and is equipped with testing equipment to record 
various types of data and video. This type of testing is often necessary to 
corroborate field analysis. 
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On day one, blunt force, sharp force and gunshot trauma was infliceted on 
three of the carcasses in the post-cranial portions of the bodies within hours of 
having been euthanized. The trauma for this study was limited to postcranial 
skeletal elements as several of the pigs had been euthanized by a single shot to 
the base of the skull with a single .22 caliber bullet fire from a bolt action rifle. 
Accordingly, no further trauma was initiated in that region. The first carcass was 
subjected to gunshot trauma from a Glock, model 21 , .45 caliber pistol utilizing 
Federal .45 caliber, 85 grain pistol cartridges. The weapon was fired both at 
close contact and from a distance of approximately 3 feet away in the ATF 
laboratory firing range. The second carcass was subjected to blunt force trauma 
from a sledge hammer and the third carcass was subjected to sharp force trauma 
from a single edged chef's knife (Manufacturer) approximately 13 inches long by 
1 inch wide. Each type of trauma was documented on a separate trauma 
diagram. Radiographs were taken utilizing Golden Engineering XR-200 (150 kV 
pulsed) X-Ray equipment to document the extent of trauma to the bones versus 
the soft-tissue and the pigs were photographed pre and post burn (see Appendix 
A for diagram detailing areas of trauma). In several instances, nails were inserted 
into the wounds to create a wound reference point in the radiograph picture. The 
trauma was limited to post cranial elements based on how the pigs were 
euthanized (single gunshot to the head) as well as the limited repeatability within 
each pig if trauma analysis was to be conducted in the cranial region. Several 
postcranial elements were impacted in each pig to test the variability in 
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survivability of the trauma marks during the burn based on location within the 
body and the levels of protection offered by the varied tissue depths. 
On day two, the first three carcasses were placed in a burn cell that 
measured 9'1" wide (1 0' wide outside dimension) by 11 ' 8W' inside (12' outside) 
that was lined with Durock cement board . The burn cells were enclosed at the 
top and three sides with the front side open. The carcasses were wrapped in 
sheets to simulate light clothing and placed on top of 7 layers of wood pallets 
(each pallet was 5 inches tall). This was done in order to simulate an indoor fire 
scene where a body may be found on top of a piece of furniture within a room 
that had become fully engulfed in flame. As these particular tests were not being 
conducted utilizing ignitable liquids, an accelerant detection K-9 team was used 
to check for the possible presence of ignitable liquids prior to the burn. No alerts 
were made. The K-9 team was composed of a canine specially trained to detect 
ignitable liquids and his human handler. The pallets and sheets were set on fire 
near floor level under each carcass. The fire increased to approximately 3 
minutes post-flashover for a total burn time of eight minutes and was then 
suppressed through standard fire suppression techniques that would typically be 
used in fire scenes. Due to the position of equipment within the burn room 
relative to the position of the burn cell, the fire had to be suppressed after 8 
minutes. Once sufficiently cooled, the carcasses were removed from the burn 
cell and the areas of trauma were visually analyzed and/or dissected if still 
covered by tissue. 
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Day three replicated day one with three additional carcasses having 
trauma inflicted post cranially within hours after being euthanized - one carcass 
received sharp force, one carcass blunt force and one carcass gunshot wounds 
in the same manner as day one. Each area of trauma was photographed and x-
rayed to document the extent of trauma to the bones versus the soft-tissue. 
Day four replicated day two in the setup within the burn cell and use of 
wrapped sheets simulating light clothing ; however, the fire was allowed to 
continue for an extended period of time and instrumentation was utilized. 
Thermocouples are temperature measurement sensors, consisting of two 
dissimilar metals joined at a junction that produces a small thermo-electrical 
voltage when the wire is heated. The change in voltage is interpreted as a 
change in temperature. A Thermocouple tree (type K thermocouples) which was 
made up of 9 Thermocouples spaced at 12 inch intervals from the floor to the 
ceiling was placed in the center of the burn cell near the carcasses to document 
the temperatures from floor to ceiling within the compartment. An lnconel 
Thermocouple, a thermocouple sheathed in lnconel or a type of high temperature 
metal to improve durability, was placed in the top facing left shoulder of the 
carcass with sharp force trauma to a depth of the scapula bone. This was done 
in order to document the change in temperature within the body of the carcass 
throughout the fire. 
Two Schmidt Boeltar heat flux transducers (see Appendix D for heat flux 
transducer specifications) to measures the rate of absorbed incident energy were 
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placed within the cell, one on the rear wall located 41 %" from the right wall and 
the other on the right wall located 33 %"from the rear wall. This was done to 
measure the radiant heat flux resulting from the fire . 
Each fire was photographed, video recorded and the data from the 
thermocouple tree, lnconel and heat flux transducers were recorded in addition to 
the trauma marks on the bones post burn. 
Results: 
Burn #1 
The position of the carcasses changed during the course of the fires 
relative to their exposure to the flames . Initially, the carcasses were positioned 
on their sides and the characteristic pugilistic pose elevation of the limbs 
occurred approximately seven minutes into the fire. As the wood pallet base 
burned away, the position of the bodies within the burn cell shifted due to the loss 
of support underneath around seven minutes into the fire. This repositioning 
allowed for the fire to access areas of the bodies that were previously protected 
by the wood pallets. 
The drawing in and up of the limbs as a result of the heat and fire affecting 
the muscles did not protect the distal portions of the limbs from the effects of the 
fire. The hooves and lower limbs exh ibited characteristic charring and areas of 
calcination that correspond to the Symes et al 2008 chart depicting the 
progression of burning on human remains. 
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The portions of the body covered by thicker layers of muscle and soft 
tissue were more protected and in some instances not affected by the fire at all. 
Some trauma identified by x-ray in the main body area was found to be unaltered 
by fire due to the protection by the muscle and other soft tissue. 
The radiographs were essential in determining if trauma was evident on 
skeletal elements prior to the burn or if it had been primarily soft tissue damage 
(see Figure 5). Post burn, the skin splitting and charring concealed many of the 
sharp force and gunshot skin wound entrance sites (see Figure 6). No significant 
charring was found to have penetrated the wound sites. The muscle tissue 
remained pink in color even though the outer layers exhibited extensive charring. 
Additionally, the distal limbs were significantly calcined that they deteriorated to 
powder when touched. However, the lack of epiphyseal fusion in these bones 
was successfully photographed and documented and therefore a general age 
estimation of juvenile was still able to be determined (see lack of epiphyseal 
fusion in Figure 7). The pelvic area was found to be unaltered due to its 
protection by tissue and moisture so a determination of the sex based on pelvis 
bones would be possible. The amount of tissue present and the unaltered state 
of the core axis would not likely limit DNA analysis from being conducted. 
Overall, the fire, which was extinguished just after flashover, would not hinder 
anthropological analysis of age and sex or potential identification by DNA 
analysis of these particular carcasses. 
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Carcass 1 (gunshot trauma): 
X-rays taken prior to the burn of the left front leg area documented the 
bullet wounds to lower limb bones and upper limb joint area (see Figure 5). Post 
burn photos of the gunshot wounds to the limbs were taken during dissection of 
the right lower limb. The flesh remained pink under the charred layer of skin and 
the bullet trajectory was clearly defined. Trauma to the bones was detected; 
there was little alteration by the fire environment except to the extremities 
(carpals/tarsals), which were charred. 
Upon dissecting the radius and ulna (see Figure 7), there was evidence of 
slight discoloration in the area of gunshot impact. This appears to be more 
consistent with gunshot residue from the weapon and having been a contact 
wound than an irregular burn pattern from an open wound exposed to fire. 
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Figure 5: X-ray of left front limb with gunshot trauma 
An X-ray of the left front leg with bullet gunshot wounds to lower limb bones and 
upper limb joint area were taken prior to burn. Post burn photos of gunshot 
wounds to limbs are demonstrated mostly clearly in photos of the dissection of 
right lower limb. The flesh remained pink under the charred layer of skin and the 
gunshot path was clearly defined (see Figure 6). Trauma to the bones was 
detected and there was little alteration by the fire environment except to the 
extremities (carpals/tarsals). 
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Figure 6: Photo of dissection of front limbs of carcass 1, burn 1 
Upon dissecting the radius and ulna, there was evidence of slight discoloration in 
the area of impact (see Figure 7). This appears to be more consistent with the 
discharge from the weapon from the contact wound than an irregular burn pattern 
from an open wound. The direction of the gunshot could be determined by the 
point of impact and radiating fractures. 
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Figure 7: Photo of dissected ulna with gunshot wound 
A second area of trauma was to the upper torso/back of the carcass as 
depicted in Figure 8 X-ray demonstrating gunshot trauma to the vertebrae and 
ribs. The post-fire analysis revealed that the tissue remained pink surrounding 
the bones and the trajectory was discernible (see Figure 9). Accordingly, no 
apparent alteration to the bone was detected from the fire environment. 
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Figure 8: X-ray of torso w/ ribs showing gunshot trauma 
Figure 9: Photo of dissection of torso of carcass 1, burn 1 revealing pink 
tissue beneath charred skin layer 
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There was no evidence of burning and only slight 
discoloration at the wound site on the dissected rib bone (see Figure 1 0). The 
blackening at the site of the gunshot wound appears consistent with gunshot 
residue from a contact impact. An assessment of perimortem trauma was able to 
be done as the bone reacted consistent with how living bone does to gunshot 
impacts and no evidence of healing was visible. 
Figure 10: Photo of dissected rib with gunshot trauma 
Carcass 2 (blunt force trauma): 
Carcass 2 was subjected to blunt force trauma from a xsledgehammer (see 
Figure 11) to the right front leg. X-rays taken prior to the burn demonstrate blunt 
force trauma to the right front leg with a compound fracture to the radius and ulna 
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and attached only by skin and tissue (see Figure 12), which in itself did not 
remain completely intact due to the fracture. 
Figure 11: Sledgehammer used to inflict blunt force trauma 
Figure 12: Photograph of blunt force trauma to carcass 2 limbs 
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As the broken limbs were less protected by tissue and moisture than the 
torso there is apparent irregular burning mid-shaft on the radius and ulna. Based 
on Symes et al (2008) chart depicting the pattern and progression of thermal 
change to bone due to burning (see Figure 4) the mid-shaft fracture and 
associated cross-sectional charring is irregular (see Figure 13). Accordingly, the 
burn pattern indicates perimortem trauma since the mid-shaft area would 
normally be covered by skin and muscle and the fire would not cause such 
fractures. 
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Figure 13: Irregular burn pattern found on broken limbs 
Broken ribs were visible in the x-ray of the torso (see Figure 14); however, 
as the ribs were still protected by the skin, which remained intact during the 
trauma infliction, there is no evidence of burning on the ribs (see Figure 15). The 
skin charred during the course of the first burn with little change to the tissue or 
bones beneath. 
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Figure 14: X-ray of blunt force trauma to torso 
Figure 15: Carcass 2 post-burn with charred skin 
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Carcass 3 (sharp force trauma): 
Carcass 3 was subjected to sharp force trauma from a kitchen knife in several 
locations throughout the body (see Appendix A) and was placed in a fire 
environment to flashover. The sharp force trauma was inflicted on the limbs as 
well as torso with a thirteen inch long chefs knife, 1 inch wide and 1/8" thick. X-
rays were taken prior to the burn to document the trauma (see Figures 17 and 
18). 
Figure 16: Single edge blade thirteen inches long kitchen knife used to 
inflict sharp force trauma 
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Figure 17: Radiograph of scapula with sharp force knife wound (nail 
inserted in wound as marker during X-ray), vertebrae and ribs 
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Figure 18: X-ray of sharp force trauma to limbs and soft tissue (nail used as 
trauma marker) 
Photographs were taken depicting charred skin and the stab wound still visible 
on the torso (see figure 19). No subcutaneous alterations caused by fire were 
detected, only surface charring. 
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Figure 19: Post-burn photograph showing sharp force entry wounds 
The post burn photograph (see Figure 20) below provides a close up view of the 
sharp force trauma to right rear leg. Surface alteration only; the bones were 
protected by muscle and fat, while the skin charred. Trauma to the bones was 
protected and still visible upon dissection. Perimortem trauma is indicated due to 
the sharp edges of the wound site remaining visible with no apparent healing and 
no apparent cause from the fire scene. 
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Figure 20: Post burn photograph of sharp force wound path through tissue 
-fire effects did not reach the bone. 
Trauma analysis of the burned skeletal remains and from the portions of the body 
that were protected by soft tissue was able to be conducted. The fracture 
patterns associated with the blunt force trauma and gunshot wounds were 
consistent with perimortem trauma with little fire-induced trauma noted. 
Burn #2 
The temperature data produced by the lnconel TC showed a delay in the 
internal heating of the body in the sharp force trauma carcass, compared with the 
air temperature which would be consistent with the blood and other tissue 
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absorbing energy over time from the fire, in addition to the fluid concentration in 
the inner portions of the body for organ protection. Once the tissue surrounding 
the thermocouple became dehydrated, the temperature of the tissue at that point 
increased rapidly in concordance with temperature increase within the burn cell. 
As the fire consumed the wood fuel, the position of the carcasses 
changed. One carcass fell into the corner of the walls with its back down and its 
limbs still engulfed in the flames of the fire (see Figure 22). 
The carcass with sharp force trauma, which had the lnconel TC inserted in its 
shoulder shifted down off of the wood pallets and the lnconel became displaced 
from the wound site (see Figure 21). 
The sharp force trauma pig, which had the Inconel 
TC inserted in its shoulder shifted down off of the 
wood pallets and the Inconel became displaced 
from the wound site. 
Figure 21: shifting carcass during the burn 
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One pig fell into the corner of the walls with its 
back down and its limbs still engulfed in the 
flames of the fire. 
Figure 22: shifting carcass during burn 
At that point the temperature readings no longer reflected the internal 
temperature of the carcass. The temperature readings generally increased as 
the lnconel TC became dislodged from the carcass an exposed to the fire 
conditions within the compartment. 
The results from the Thermocouple tree temperature readings showed 
that the fire reached a maximum temperature of about 1000° Celsius at various 
heights within the burn cell over the approximate 22.5 minute test duration (see 
Figure 23). The delayed temperature increase measured within the carcass is 
likely due to the heat energy absorbed by the blood and other tissue within the 
body 
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Heat flux transducer readings indicated 20 kW/m2 was reached at the 
rear wall at approximately 361 seconds and at the side wall at approximately 371 
seconds. A heat flux of 20 kW / m2 is typically associated with the onset of the 
flashover stage in fire development. The test was suppressed after 1351 
seconds (approximately 22.5 minutes) and the heat flux readings at the rear wall 
were approximately 164 kVV/m2 and readings at the side wall were 
approximately 212 kW / m2. 
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Figure 23: Thermocouple Tree Temperatures 
72 
800 
u 
Ql 
.. 
~ 
.... 600 Rl 
... 
Ql 
c. 
E 
Ql 
.... 
400 
0 200 400 
Pig Temperature 
600 800 
Time (s) 
1000 1200 1400 1600 
Figure 24: Heat Flux data/Carcass Temperatures for pig 6, burn #2 
The burn pattern on bone was most apparent for the blunt force trauma 
carcass. The fractures exposed portions of the limbs to fire that ordinarily would 
have been protected by skin and tissue. The remains of the gunshot and sharp 
force trauma carcasss followed typical burn progression patterns with only slight 
changes to the bone at the wound areas. 
Carcass 4 (gunshot trauma): 
X-rays were taken of the right front leg documenting the gunshot trauma (see 
Figure 25). The photograph in figure 26 shows gunshot trauma to the right front 
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leg/shoulder area; however, no apparent change to the trauma marks was 
detected from exposure to the fire. 
Figure 25: X-ray of front limb/shoulder with gunshot trauma 
Figure 26: Post-burn photograph of gunshot trauma path through tissue 
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Figure 27: Photograph depicting post-burn damage to cranium 
Figure 28 shows a gunshot wound to left front leg which is still visib le in the 
charred remains. 
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Figure 28: Post-burn gunshot trauma 
The X-ray below shows gunshot trauma to right rear leg , primarily affected the 
soft tissue and displacing bones from their joint connections. 
Figure 29 shows the remains of carcass 3 post-burn, focusing on the rear legs. 
Portions of the skeleton are charred and crumbling; however, the main body 
remains intact with pink tissue beneath a charred layer of skin and outer tissue. 
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Figure 29: X-ray of gunshot trauma to rear limb (bullets in circle, nails used 
as trauma entrance wound markers) 
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Figure 30: Post-burn photograph of rear limbs 
Carcass 5 (Blunt force trauma): 
Both limbs had compound fractures from the blunt force trauma that reduced the 
ability of the muscles and tendons to protect the mid shaft of the bones. The 
forearms are charred and the burn pattern does not progress up the limbs to the 
torso as would be expected in undamaged remains. Instead the radius and ulna 
show extensive charring midshaft which limited any analysis of perimortem 
trauma. Splintering fractures along those bones are characteristic of exposure to 
fire. 
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Figure 31: X-ray of front limbs with blunt force trauma 
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Figure 32: Post-burn photograph of charred limbs with fragmentation 
consistent with fire damage 
The humerus exhibited longitudinal fractures and cracking progressing 
from the proximal head down into the bone. This damage was consistent with 
fire related bone fragmentation rather than blunt force trauma. Blunt force 
trauma was more apparent on the lateral aspect of the proximal humerus with a 
square shaped portion completely fractured from the proximal end . 
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Figure 33: Burned Humerus with proximal longitudinal fracturing and blunt 
force trauma 
Blunt force trauma to the torso resulted in broken ribs as depicted in the X-ray 
(see Figure 34) was able to be analyzed post burn. This portion of the pig 
anatomy was protected enough that an assessment of trauma was still possible. 
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Figure 34: X-ray of torso with blunt force trauma to ribs 
Figure 35: Charred and broken ribs visible post-burn 
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Figure 36: Dissected rib broken midshaft and charred from exposure 
during burn 
Carcass 6 (Sharp force trauma): 
The X-rays documented possible sharp force trauma to the front limbs and back 
torso region (see Figures 37 and 39). 
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Figure 37: X-ray of sharp force trauma entrance location on limbs 
Analysis of the remains post burn showed extensive charring to the limbs with 
cracking and flaking of the radius and ulna (see Figure 38). The extent of the fire 
damage precluded possible trauma analysis to those bones. The torso was 
charred with little progression of the effects from heat and the fire internally. The 
stab mark through the skin was stretched and visible with pinkish tissue present 
beneath (see Figure 40). 
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Figure 38: Charred and calcined limbs post-burn 
Figure 39: X-ray of sharp force entrance wound site near ribs 
85 
Figure 40: Charred skin with entrance wound visible 
Overall , all carcasses in this study exposed to the compartment fire at 
sustained full room involvement were more charred than calcined and exhibited 
characteristic fire and heat damage ranging from charring to calcinations as well 
as longitudinal fractures and splintering. The core body remained preserved well 
enough to be able to conduct an autopsy, DNA analysis on the undamaged 
portions and anthropological trauma analysis. 
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Chapter 5: Discussion 
Trauma research in various fire situations has been previously conducted 
on individual skeletal elements or carcasses that have been butchered to remove 
the organs. (Herrmann & Bennett, 1999; Pope & Smith, 2004; Buikstra & 
Swegle, 1989; Bradtmiller & Buikstra, 1984) While these studies had valid 
research aims and results, their research findings also need whole carcass trials 
due to limitations of applying the results of those studies to analyses of whole 
bodies. This study utilized whole pig carcasses to document how a recently 
deceased body reacts to compartment fire conditions and whether various types 
of trauma are able to be detected and identified after a fire has progressed to 
flashover conditions. 
The remains analyzed here exhibited trauma marks on the portions of the 
body protected in the main body core and an assessment of perimortem trauma 
would be possible under the conditions documented in this study for a 
compartment fire. In contrast, the limbs were less able to be analyzed or 
transported due to their lack of protection from the fire either by tissue or by 
position. The fragile nature of the charred and/or calcined portions of the body 
limited analysis. However, some differentiation of blunt force trauma and 
gunshot trauma from the fracturing and fragmentation due to the fire was able to 
be appreciated. 
Overall , damage consistent with fire and heat induced fractures was found 
to be limited to the altered areas of bone. The induced trauma was identified 
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visually post-burn except in some portions of the limbs that were so charred 
during the second burn that examination of those areas of the remains was 
limited. 
While Pope and Smith found that "edged-weapons create defects in skin 
that open prematurely as heat cause the elastic skin over cranial bone to shrink 
rapidly" (Pope & Smith , 2004, p. 95) the carcasses in this study had trauma 
inflicted post-cranially and the wounds did not react in the same manner. In 
many areas, the tissue swelled and the wound path was difficult to see. The 
defect in the skin was generally still apparent; however, the tissue beneath did 
not open up or show differential burn patterns. Pappa et al (2011, p. 275) 
recognized that "the charring process does not completely destroy signs of 
lesions on bones, which can often be recovered by cleaning bone surface from 
charred soft-tissue." For postcranial trauma wounds where considerable soft 
tissue is present, this study confirmed that the bones beneath can remain 
macroscopically unchanged. Pope and Smith (2004) noted that toolmarks made 
in living or fresh bone from sharp edged weapons were not able to be replicated 
in dried or calcined bone. That analysis was also confirmed ih the present study. 
Due to the loss of organic material and the structural properties of the bone, 
postmortem sharp force trauma would appear different from ante- or perimortem 
sharp force trauma. 
Proper documentation of the scene is always important, but at a fire 
scene, the documentation and photography may be the only evidence available 
88 
for a forensic anthropologist to analyze after the fact due to the fragile nature of 
the burnt bones. When a body burns down to skeletal material, the loss of 
calcium and hydroxyapatite as well as the overall dehydration of the bone matrix 
may lead to the remains being so friable that they crumble when touched. 
Transport to a laboratory or Medical Examiner's office may further degrade 
skeletal material that is in such a fragile state which may lead to a loss of 
evidence of perimortem trauma. 
As with many types of analysis that take place after a significant change 
has occurred, there are limitations to an assessment of perimortem trauma from 
skeletal remains that are recovered from a fire scene. Perimortem trauma versus 
damage caused by exposure to heat and fire or potential damage from the scene 
activities must be done through a careful analysis of the scene, any remaining 
soft tissue and the skeletal remains. Direct observation and experimental studies 
help to build the skills necessary to recognize trauma from potential damage that 
may be associated with the fire or fire suppression. 
To accurately assess if the burn patterns to the body are normal versus 
atypical, on scene analysis and close up photography and documentation prior to 
removal is a necessity. For bodies where there is a physical impediment to the 
contraction of the muscles (i.e . decomposition, rigor or bindings), the pugilistic 
pose may not occur and typical burning characteristics to the body may not be 
evident. An already skeletonized body would not have those muscles to move 
the limbs or to protect the bones so the skeletal remains would be more uniformly 
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burned due to the lack of protective skin and tissue. In this study, the bodies 
reacted in a manner consistent with recently deceased individuals in that they did 
undergo the pugilistic posture transition and the burn pattern was consistent with 
Symes et al (2008) diagram of burn progression (see Figure 4). 
Based on this experiment, the main torso of an adult body and axial 
skeleton will survive longer in a fully involved compartment fire due to the high 
fluid content and protective tissue mass within the body. The liquids coalesce in 
· the interior as a body is subjected to heat and flames. This serves to protect the 
core of the body longer than the extremities and if trauma is present in the torso, 
it will persist longer than trauma on the limbs. Smaller individuals and juveniles 
with less muscle mass and/or less developed skeletal structures would be less 
able to withstand extended exposure to a fully involved compartment fire 
environment. 
Documented studies of changes to skeletal remains from fire (Shipman, 
Foster, & Schoeninger, 1984; Thompson T., 2005; Pappa, et al., 2011) have 
provided detailed information about the changes remains undergo and the 
temperatures associated with those changes. Based on the stages described in 
table 1 and the temperatures documented in this experiment, the carcasses in 
this study underwent dehydration, decomposition and inversion. However, the 
inorganic crystalline structure of the bones had not yet progressed to the fusion 
state (Correia, 2006). While studies have shown that temperature and the extent 
of time a body is subjected to a fire has an effect on preservation of trauma 
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marks, other elements need to be taken into consideration . The position within a 
fire , whether the fire is outdoors or in a compartment and the presence of soft 
tissue and how much, need to be taken into account. 
Perimortem trauma was able to be accurately assessed in the majority of 
the carcasses in the present study with only the limbs and portions of the skulls 
in the second burn to post flashover becoming so charred or calcined that 
removal of the skeletal elements to a laboratory for further study would be 
problematic. 
Compartment fires differ from outdoor fires in their access to oxygen, 
containment, heat buildup and fuel sources. The current study demonstrated 
that bodies placed in a post-flashover, fully involved compartment (Burn 2) where 
the temperature within the compartment increased to an average of 700° C 
(average of temperatures from thermocouple tree) and an average heat flux (side 
and rear) of 188 kW/m2 , that the bodies can still have protective soft tissue 
surrounding the core of the body and protecting possible trauma. For the limbs 
that were less protected and expressed more charring and calcination , trauma 
marks were able to be detected on scene. However, the fragile nature of the 
remains limited transport and later analysis. 
When there is loss of life involved in a fire, a team approach is necessary 
to reach to a conclusion as to what happened. It is well known by investigators 
that perpetrators will attempt to cover up crimes of violence using fire . This 
research was important to the fire investigative community in that it demonstrated 
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trauma was detected in most of the body, even at sustained burning post 
flashover. There are situations, including but not limited to, when there is severe 
damage to a body in a fire, bones present that are of unknown type (human vs 
animal) or potential multiple identified victims, when it would be beneficial to the 
investigation to consult a forensic anthropologist early on. This would allow the 
forensic anthropologist to view the body within the context of the fire scene and 
to orchestrate proper removal procedures which could be invaluable to the 
outcome. 
It is important for the investigator to have a general knowledge of how 
bodies and bones generally react to fire. This can help the investigator make an 
informed decision as to whether the expertise of a forensic anthropologist, 
preferable one who is proficient in the analysis of burnt remains, is needed at a 
scene. Investigators should know ahead of time how they would contact a 
qualified forensic anthropologist if this type of analysis is needed. 
This research was conducted to obtain baseline information as to the level 
of fire damage to bones affected by trauma (blunt force, gunshot and sharp 
force) in a compartment fire. These tests were conducted with carcasses in 
relatively the same body positions and ventilation conditions in order to expose 
the carcasses with the trauma scenarios to consistent fire conditions. The effects 
of fire on a body have many variables, such as exposure of body areas to 
sources of ventilation during the fire, the size (energy) of the fire, body 
positioning and duration of burning. Further studies utilizing whole carcasses in 
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different scenarios, such as varied exposure of the body to ventilation sources, 
use of ignitable liquids and various fuel packages (furniture, etc.) would be 
beneficial. 
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APPENDIX A 
Analysis of trauma on burned pig remains Date: 6/6/2011 
Pig 1 -Gunshot Trauma 
Description of burn cell: 9'1" wide (10' wide outside dimension) by 11'8 %" 
inside (12' outside) lined with Durock. 
Pig position: Thirteen wooden pallets were utilized to support the pigs, 
separated into two stacks. Pig 1 was wrapped in a bed sheet and placed on left 
side of burn cell atop the pallets. 
ANEUS 
tH PiCiC 
'i:ION! Location of Gunshot 
STfl\JC"fURE! trauma: 
5 shots on right and left 
.___..~,_,~_,;.;M""' .. n:""'tJ=LA side 
Humerus 
Radius/Ulna 
Ribs/thoracic vertebrae 
Femur 
X-rays and photos taken: 
001 gunshot left front leg 
(photos 2-4) 
003 gunshot torso (photo 
14) 
004 gunshot torso (photos 
14-17) 
008 gunshot right front leg 
(photos 5-13) 
Length of burn: 
Approximately 8 minutes 
Temperature/Heat Flux 
range: -600 °C; ...-zoKwjm2 
at flashover 
Additional Notes: 
45 caliber gunshots (5) from 3' distance on left side, contact shots (5) on right 
side fired in shooting range 
Fire went to flashover. Pig exhibited charring to skin and pugilistic limbs, little 
bone alteration 
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Analysis of trauma on burned pig remains Date: 6/6/2011 
Pig 2 - Blunt Force Trauma 
Description of burn cell: 9'1" wide (1 0' wide outside dimension) by 11 '8 %" 
inside (12' outside) lined with Durock 
Pig Position: Thirteen wooden pallets were utilized to support the pigs 
separated into two stacks. Pig 2 was wrapped in a bed sheet and placed at the 
center of the burn cell atop the pallets 
range: -600 oC; ""20Kwf m2 at flashover 
Additional Notes: 
lUUM 
~l'ERNUM 
__ s...._t;~!l.!~.:fl< 
HVM~tlUS 
R41»USI 
·· Ult.IA. 
·· -~
Location of blunt force 
trauma: 
4 impact locations on each 
side 
X-rays and photos taken: 
010 blunt force right front 
leg (001-3 photo) 
012 blunt force right rear 
leg (photo 9) 
014 blunt force torso (photo 
11) 
Left leg (photo 4-6) 
X-ray notes: right side front 
leg broken, right shoulder 
no visible trauma, ribs 
detached, femur broken , 
left ribs broken 
Length of burn: 
Approximately 8 minutes 
Approximate 
Temperature/Heat Flux 
Pig weighed 190.31bs prior to the burn and 174.7 post burn 
Fire went to flashover. Pig exhibited charring to skin and pugilistic limbs, little 
bone alteration 
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Analysis of trauma on burned pig remains Date: 6/6/2011 
Pig 3 - Sharp Force Trauma 
Description of burn cell: 9'1" wide (1 0' wide outside dimension) by 11 '8 Yz" 
inside (12' outside) lined with Durock. 
Pig Position: Thirteen wooden pallets were utilized to support the pigs 
separated into two stacks. Pig 3 was wrapped in a bed sheet and placed on the 
right side of the burn cell atop the pallets. 
CAL EUS 
LLIMBI\R 
Rrt:ilRAfi 
Fire went to flashover. 
bone alteration 
... aoNe 
STflUC'flJRE 
STEa!ljUM 
Location of sharp force 
trauma: 
9 wounds on each side 
X-rays and photos taken: 
016 stab right rear leg 
(photos 13-17) 
019 stab torso (photos 8-
12) 
020 stab right front leg 
(photos 4-7) 
~"·" ... !£~~'" Length of burn: 
Approximately 8 minutes 
Temperature/Heat Flux 
range: -600 °C; rv20Kwf m2 
at flashover 
Additional Notes: 
Pig weighed 180.7 lbs 
before the burn 
Pig exhibited charring to skin and pugilistic limbs, little 
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Analysis of trauma on burned pig remains Date: 6/8/2011 
Pig 4 - Gunshot Trauma 
Description of burn cell: 9'1" wide (10' wide outside dimension) by 11'8 %" 
inside (12' outside) lined with Durock. 
Instrumentation: Thermocouple Tree (Type K TC), 9 TC's at 12" intervals from 
floor to ceiling in central area of cell. Two heat flux gauges, one on right wall 41 
3/4" from rear wall and one rear wall 33 3/4" from right wall. 
Pig Position: Left side of burn cell atop wooden pallets six layers high (12 
pallets total). 12 additional pallets were placed in front of the pallets supporting 
the pigs for added fuel. 
1lBtAifllHJLA 
!.t~~-------· 
. CQCCV(;f:At.c 
VERTEBRAE _,,,.,,,~_..,. .. _ .. __ , _ _ 
SAcflA1. V~Rf~SM£ .-...s......ff---4:--
~~~\J~L~ 
U.JMM!l 
VfiRft't.HM.E 
in Appendix 
SmlNUM 
-----f-.~m~!~!Q~A 
Location of Gunshot 
trauma: 
7 gunshots to left side-
shot from 3' distance 
5 contact gunshots on right 
side 
X-rays and photos: 
022 gunshot left rear leg 
(photos 16-17) 
025 gunshot left front leg 
(photos 23-25) 
026 gunshot right front leg 
(photos 9-11 , 18) 
029 gunshot right rear leg 
(photos 23-25) 
RAD~USt 
·-···· tn.;NA Length of burn: 
Approximately 22.5 minutes 
Temperature/Heat Flux 
range: Large range of 
data, refer to 
Instrumentation Data Sheet 
Additional Notes: Weight of 159 at start, 113.7 post burn 
During burn, the pallets burned away and pig fell onto backside with limbs 
remaining fully engulfed in flames 
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Analysis of trauma on burned pig remains Date: 6/8/2011 
Pig 5- Blunt Force Trauma 
Description of burn cell: 9'1" wide (1 0' wide outside dimension) by 11 '8 %" 
inside (12' outside) lined with Durock. 
Instrumentation: Thermocouple (TC) Tree (Type K), 9 TC's at 12" intervals 
from floor to ceiling in central area of cell. Two heat flux gauges, one on right 
wall 41 3/4" from rear wall and one rear wall 33 3/4" from right wall. 
Pig position: Pig 5 was wrapped in a bed sheet and placed at the middle of 
burn cell atop wooden pallets six layers high stacked side by side (12 pallets 
total) . Additional pallets were placed in front of the pallets supporting the pigs 
for added fuel. 
CAt.CAN£\JS 
1'1 SlMflttl.ll.A 
. -~---CQCCVGI!A.t. 
VERTEBRAE 
SACfiAt V~lll&RA~ 
rS1.~~~:.;..r -~-t I!..IUM 
ST!RNUM 
""!£~j!P' 
liUMEBi.!S 
R4t»tlSI 
. UUIA 
"''-'''"':j:'-1''"~ 
Location of blunt force 
trauma: 
3 areas of blunt force 
trauma inflicted with sledge 
hammer on each side -
front leg (humerus), 
torso/rib area and back 
pelvis/femur area 
X-rays and photos: 
031 blunt force to left front 
leg (photos 158, 166, 169, 
170, 180) 
033 blunt force torso (photo 
173) 
034 blunt force left rear leg 
(photos 167, 168) 
035 blunt force right rear 
leg (photo 171) 
Length of burn: 
Approximately 22 minutes 
Temperature range: 
Large range of data, refer 
to Instrumentation Data 
Sheet in Appendix 
Additional Notes: Black pig - left side was not burned as much -the ribs were 
not charred, right side the ribs were fractured and charred but the fractures 
across the ribs were still visible 
Pig weighed 167 lbs at start and 102 lbs post burn 
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Analysis of trauma on burned pig remains Date: 6/8/2011 
Pig 6 - Sharp Force Trauma 
Description of burn cell: 9'1" wide (10' wide outside dimension) by 11'8 Y:z" 
inside (12' outside) lined with Durock. 
Instrumentation: Thermocouple Tree (Type K), 9 TC's at 12" intervals from 
floor to ceiling in central area of cell. Two heat flux gauges, one on right wall 41 
3/4" from rear wall and one rear wall 33 3/4" from right wall. An lnconel 
Thermocouple was placed into the sharp force wound site at the upper left 
shoulder. 
Pig Position: Pig 6 was wrapped in a bed sheet and placed at the right side of 
burn cell (from outside looking in) atop wooden pallets six layers high stacked 
side by side (12 pallets total). Additional pallets were placed in front of the 
pallets supporting the pigs for added fuel. 
CAL CAN~ US 
ll.tMBAR 
vr: 
THORACIC VERTEBAAE 
Ht.IMEIU.IS 
n•ruuSJ 
"~' i·tlffA. 
Location of sharp force 
trauma: 
5 stab wounds were 
inflicted on each side with 
single edged chefs knife 
X-rays and photos: 
038 stab right front leg 
(photo1 0) 
041 stab right rear leg 
(photos 3-5, 13-16) 
044 stab left rear leg 
(photos 17-20 +3-5, 13-
16) 
047 stab left front leg 
(photo 10) 
Length of burn: 
Approximately 22 minutes 
Temperature range: 
Large range of data, refer 
to Instrumentation Data 
Sheet in Appendix 
Additional Notes: Pig weighed 170.6 lbs at start and 110.8 lbs post-burn 
lnconel TC became displaced at around 1100 sec., highest internal pig reading 
was approximately 600.2 o C 
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Laboratory Conditions 
Temperature Initial 
(C) 
27 
Pressure Initial 
100690 
Relative Humidity 
Initial (%) 
63 
APPENDIX 8: 
Temperature Maximum 
(C) 
29 
Pressure Maximum 
100710 
Relative Humidity 
Maximum(%) 
65 
Temperature Average (C) 
28 
Pressure Average 
100677.6 
Relative Humidity Average(%) 
63 
100 
Temperature 
Minimum (C) 
27 
Pressure Minimum 
100650 
Relative Humidity 
Minimum(%) 
62 
APPENDIXC: 
Location X Location Y Location Z 
Description* Thermocouple type* (m) (m) (m) 
TC1 Type K, Glass Ins., 24 AWG wire 42 44 0 
TC2 Type K, Glass Ins., 24 AWG wire 42 44 12 
TC3 Type K, Glass Ins., 24 AWG wire 42 44 24 
TC4 Type K, Glass Ins., 24 AWG wire 42 44 36 
TC5 Type K, Glass Ins., 24 AWG wire 42 44 48 
TC6 Type K, Glass Ins., 24 AWG wire 42 44 60 
TC7 Type K, Glass Ins., 24 AWG wire 42 44 72 
TC8 Type K, Glass Ins., 24 AWG wire 42 44 84 
TC9 Type K, Glass Ins., 24 AWG wire 42 44 96 
Type K, lnconel , 1/16 in. dia, 
Pig Temp Ungrounded 
Time Temperature (C) 
(s) 12 24 36 48 60 72 84 96 
0 inch inch inch inch inch inch inch inch inch Pig 
-120 25.6 26.6 26.7 26.5 26.7 26.9 27.0 27.0 27.5 23.4 
-119 25.5 26.6 26.6 26.5 26.8 26.9 27.0 27.0 27.6 23.6 
-118 25.6 26.6 26.9 26.6 26.9 26.9 27.0 27.1 27.6 23.6 
-117 25.7 26.6 26.7 26.6 26.9 26.9 27.0 27.1 27.5 23.5 
-116 25.7 26.6 26.9 26.6 26.9 26.9 26.9 27.1 27.5 23.5 
-115 25.6 26.6 26.8 26.6 26.9 26.9 26.9 27.1 27.5 23.5 
-114 25.7 26.6 26.9 26.6 26.9 26.9 26.9 27.1 27.4 23.tl. 
-113 25.7 26.6 26.7 26.7 26.7 26.9 26.9 27.1 27.5 23.4 
-112 25.6 26.7 26.8 26.6 26.9 26.9 26.9 27.1 27.5 23.5 
-111 25.6 26.6 26.7 26.6 26.7 26.9 26.9 27.0 27.6 23.5 
-110 25.6 26.6 26.7 26.6 26.8 26.9 27.0 27.1 27.6 23.5 
-109 25.6 26.7 26.8 26.6 26.8 26.9 26.9 27.0 27.6 23.5 
-108 25.6 26.7 26.8 26.6 26.8 26.9 27.0 27.1 27.6 23.5 
-107 25.5 26.7 26.8 26.5 26.7 26.8 26.9 27.0 27.6 23.5 
-106 25.6 26.6 26.7 26.6 26.7 26.9 26.9 27.1 27.6 23.6 
-105 25.5 26.6 26.7 26.6 26.8 26.9 26.9 27.1 27.6 23.6 
-104 25.6 26.7 26.6 26.6 26.6 26.9 26.9 27.1 27.6 23.5 
-103 25.7 26.7 26.8 26.6 26.8 26.9 26.9 27.1 27.6 23.5 
-102 25.6 26.6 26.8 26.6 26.9 26.9 27.1 27.0 27.6 23.6 
-101 25.5 26.4 26.7 26.6 26.7 26.9 26.9 27.0 27.5 23.5 
101 
-100 25.5 26.5 26.7 26.4 26.6 
-99 25.6 26.6 26.6 26.5 26.7 
-98 25.6 26.6 26.7 26.6 26.7 
-97 25.5 26.5 26.7 26.7 26.8 
-96 25.6 26.6 26.8 26.7 26.7 
-95 25.6 26.7 26.7 26.6 26.9 
-94 25.6 26.6 26.8 26.7 26.8 
-93 25.6 26.6 26.8 26.7 26.7 
-92 25.6 26.6 26.8 26.6 26.9 
-91 25.6 26.6 26.7 26.7 26.9 
-90 25.6 26.6 26.7 26.7 26.8 
-89 25.5 26.5 26.6 26.6 26.8 
-88 25.5 26.5 26.6 26.6 26.9 
-87 25.6 26.6 26.7 26.5 26.9 
-86 25.6 26.6 26.7 26.6 26.9 
-85 25.5 26.6 26.7 26.6 26.8 
-84 25.6 26.5 26.6 26.7 26.6 
-83 25.6 26.5 26.6 26.7 26.7 
-82 25.6 26.6 26.7 26.7 26.8 
-81 25.6 26.6 26.7 26.8 26.9 
-80 25.6 26.5 26.7 26.8 26.9 
-79 25.5 26.4 26.6 26.6 26.8 
-78 25.5 26.5 26.6 26.6 26.7 
-77 25.6 26.4 26.7 26.6 26.7 
-76 25.6 26.3 26.7 26.6 26.6 
-75 25.5 26.4 26.6 26.6 26.7 
-74 25.4 26.4 26.6 26.6 26.6 
-73 25.5 26.3 26.6 26.6 26.6 
-72 25.4 26.3 26.6 26.6 26.7 
-71 25.5 26.3 26.6 26.6 26.7 
-70 25.5 26.4 26.6 26.6 26.7 
-69 25.6 26.4 26.6 26.6 26.7 
-68 25.4 26.3 26.6 26.6 26.6 
-67 25.5 26.4 26.6 26.6 26.6 
-66 25.5 26.4 26.5 26.6 26.6 
-65 25.4 26.3 26.6 26.6 26.6 
-64 25.4 26.3 26.6 26.5 26.6 
-63 25.5 26.3 26.5 26.6 26.6 
-62 25.4 26.3 26.5 26.6 26.6 
-61 25.5 26.3 26.6 26.6 26.5 
102 
26.9 
26.9 
26.9 
26.8 
26.9 
26.9 
26.9 
26.9 
26.9 
26.9 
26.9 
26.9 
26.9 
26.9 
26.9 
26.9 
26.8 
26.8 
26.9 
26.9 
26.9 
26.8 
26.8 
26.9 
26.9 
26.8 
26.7 
26.6 
26.6 
26.7 
26.7 
26.7 
26.6 
26.6 
26.7 
26.8 
26.7 
26.6 
26.7 
26.6 
26.9 27.0 
26.9 27.1 
26.9 27.1 
26.9 27.1 
27.0 27.2 
26.9 27.1 
27.0 27.1 
27.0 27.1 
26.9 27.1 
26.9 27.1 
26.9 27.2 
26.9 27.1 
26.9 27.0 
26.9 27.0 
27.0 27.1 
26.9 27.1 
26.9 27.0 
26.9 26.9 
26.9 27.0 
26.9 27.1 
27.0 27.1 
26.9 27.1 
26.9 27.0 
26.8 27.0 
26.8 27.0 
26.9 26.9 
26.9 26.9 
26.8 26.9 
26.8 27.0 
26.9 27.0 
26.9 27.0 
26.9 26.9 
26.9 26.9 
26.8 26.9 
26.8 26.9 
26.9 26.9 
26.9 27.0 
26.8 26.9 
26.9 26.9 
26.9 26.9 
27.6 
27.6 
27.6 
27.6 
27.6 
27.6 
27.6 
27.6 
27.6 
27.6 
27.6 
27.5 
27.5 
27.4 
27.6 
27.6 
27.6 
27.6 
27.6 
27.5 
27.5 
27.4 
27.4 
27.4 
27.4 
27.4 
27.4 
27.5 
27.4 
27.5 
27.5 
27.5 
27.5 
27.5 
27.5 
27.5 
27.5 
27.4 
27.4 
27.5 
23.4 
23.6 
23.5 
23.6 
23.6 
23.6 
23.5 
23.fl 
23.6 
23.5 
23.5 
23.4 
23.5 
23.5 
23.6 
23.6 
23.6 
23.6 
23.6 
23.5 
23.5 
23.5 
23.4 
23.4 
23.4 
23.5 
23.5 
23.5 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.b 
23.5 
23.5 
23.6 
-60 25.6 26.3 26.6 
-59 25.5 26.4 26.6 
-58 25.6 26.5 26.6 
-57 25.6 26.5 26.6 
-56 25.4 26.4 26.6 
-55 25.5 26.3 26.6 
-54 25.6 26.5 26.6 
-53 25.6 26.6 26.7 
-52 25.6 26.6 26.7 
-51 25.5 26.5 26.6 
-50 25.5 26.3 26.6 
-49 25.4 26.4 26.6 
-48 25.6 26.4 26.6 
-47 25.5 26.3 26.5 
-46 25.4 26.4 26.5 
-45 25.5 26.4 26.6 
-44 25.5 26.3 26.4 
-43 25.4 26.5 26.6 
-42 25.5 26.4 26.7 
-41 25.6 26.6 26.7 
-40 25.5 26.6 26.7 
-39 25.5 26.5 26.6 
-38 25.4 26.4 26.6 
-37 25.4 26.4 26.5 
-36 25.4 26.3 26.4 
-35 25.4 26.4 26.6 
-34 25.4 26.3 26.5 
-33 25.6 26.5 26.7 
-32 25.6 26.4 26.6 
-31 25.5 26.3 26.6 
-30 25.5 26.4 26.6 
-29 25.6 26.4 26.6 
-28 25.6 26.5 26.6 
-27 25.6 26.6 26.8 
-26 25.6 26.4 26.7 
-25 25.6 26.4 26.7 
-24 25.6 26.3 26.6 
-23 25.5 26.6 26.8 
-22 25.7 26.5 26.6 
-21 25.6 26.6 26.7 
26.6 26.6 26.8 
26.6 26.6 26.7 
26.6 26.6 26.8 
26.6 26.6 26.6 
26.6 26.6 26.8 
26.6 26.6 26.6 
26.6 26.6 26.7 
26.6 26.7 26.8 
26.6 26.7 26.9 
26.6 26.6 26.9 
26.4 26.5 26.6 
26.5 26.6 26.7 
26.5 26.6 26.7 
26.5 26.6 26.8 
26.4 26.6 26.7 
26.5 26.5 26.6 
26.3 26.5 26.7 
26.5 26.5 26.8 
26.6 26.6 26.9 
26.6 26.6 26.9 
26.5 26.8 26.9 
26.5 26.7 26.8 
26.4 26.6 26.8 
26.4 26.6 26.7 
26.4 26.5 26.6 
26.4 26.5 26.7 
26.4 26.4 26.8 
26.6 26.6 26.9 
26.5 26.6 26.8 
26.4 26.5 26.7 
26.3 26.6 26.8 
26.5 26.6 26.8 
26.6 26.6 26.9 
26.6 26.6 26.9 
26.5 26.6 26.8 
26.5 26.6 26.8 
26.4 26.6 26.9 
26.6 26.6 26.9 
26.6 26.7 26.9 
26.6 26.6 26.8 
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26.9 26.9 
26.9 26.9 
26.9 27.0 
26.9 26.9 
26.9 26.9 
26.9 26.9 
26.9 26.9 
26.9 26.9 
26.9 27.0 
26.9 26.9 
26.8 26.9 
26.9 26.9 
26.9 26.9 
26.9 26.9 
26.8 26.9 
26.9 26.9 
26.7 26.9 
26.9 26.9 
26.9 26.9 
27.0 27.0 
27.0 27.0 
27.0 26.9 
26.9 26.9 
26.8 26.9 
26.8 26.9 
26.9 26.9 
26.9 26.9 
26.9 26.9 
26.8 26.9 
26.8 26.9 
26.9 26.9 
26.9 26.9 
26.9 27 .1 
26.9 27.0 
26.9 26.9 
26.9 26.9 
26.9 27.0 
26.9 27.0 
26.9 27.0 
26.9 27.0 
27.5 
27.5 
27.5 
27.4 
27.4 
27.4 
27.3 
27.4 
27.5 
27.5 
27.4 
27.5 
27.5 
27.4 
27.4 
27.3 
27.3 
27.5 
27.5 
27.4 
27.4 
27.4 
27.4 
27.4 
27.4 
27.4 
27.4 
27.5 
27.5 
27.4 
27.4 
27.4 
27.4 
27.4 
27.5 
27.5 
27.5 
27.5 
27.5 
27.4 
23.6 
23.6 
23.6 
23 .b 
23.5 
23.5 
23.6 
23.6 
23.6 
23.5 
23.5 
23.4 
23.6 
23.6 
23.5 
23.5 
23.6 
23.L 
23.6 
23.5 
23.5 
23.5 
23.4 
23.4 
23.5 
23.5 
23.6 
23.6 
23.6 
23.5 
23.4 
23 . ~ 
23.4 
23.5 
23.5 
23.5 
23.6 
23.6 
23.5 
23.4 
-20 25.6 
-19 25.6 
-18 25.6 
-17 25.6 
-16 25.6 
-15 25.6 
-14 25.6 
-13 25.6 
-12 25.6 
-11 25.5 
-10 25.6 
-9 25.6 
-8 25.5 
-7 25.6 
-6 25.7 
-5 25.7 
-4 25.5 
-3 25.6 
-2 25.6 
-1 25.6 
0 25.5 
25.5 
2 25.5 
3 25.5 
4 25.5 
5 25.5 
6 25.6 
7 25.6 
8 25.5 
9 25.5 
10 25.6 
11 25.6 
12 25.5 
13 25.4 
14 25.6 
15 25.5 
16 25.6 
17 25.6 
18 25.7 
19 25.7 
26.5 
26.6 
26.5 
26.4 
26.5 
26.6 
26.6 
26.5 
26.5 
26.4 
26.4 
26.5 
26.5 
26.4 
26.5 
26.4 
26.4 
26.3 
26.4 
26.5 
26.5 
26.4 
26.4 
26.3 
26.4 
26.5 
26.6 
26.5 
26.6 
26.6 
26.5 
26.4 
26.3 
26.4 
26.6 
26.6 
26.5 
26.6 
26.6 
26.7 
26.7 26.6 26.7 
26.7 26.6 26.7 
26.6 26.6 26.6 
26.6 26.6 26.7 
26.7 26.6 26.8 
26.7 26.7 26.6 
26.7 26.7 26.6 
26.6 26.6 26.6 
26.8 26.6 26.6 
26.6 26.5 26.6 
26.6 26.6 26.6 
26.6 26.6 26.6 
26.6 26.6 26.6 
26.6 26.6 26.6 
26.6 26.6 26.8 
26.7 26.7 26.7 
26.6 26.6 26.6 
26.6 26.7 26.6 
26.6 26.6 26.7 
26.6 26.6 26.7 
26.6 26.5 26.7 
26.5 26.5 26.6 
26.5 26.5 26.6 
26.6 26.4 26.5 
26.6 26.5 26.6 
26.6 26.5 26.7 
26.5 26.4 26.6 
26.6 26.4 26.7 
26.6 26.5 26.8 
26.5 26.5 26.8 
26.6 26.4 26.9 
26.6 26.3 26.9 
26.5 26.4 26.8 
26.5 26.4 26.9 
26.6 26.3 26.9 
26.6 26.5 26.9 
26.6 26.4 26.9 
26.6 26.5 26.9 
26.6 26.6 26.9 
26.6 26.7 26.9 
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26.8 26.9 27.0 
26.8 26.9 27.0 
26.7 26.9 26.9 
26.8 26.9 27.0 
26.8 26.9 27.0 
26.9 26.9 27.0 
26.9 27.0 27.0 
26.9 26.9 27.0 
26.9 26.9 27.0 
26.8 26.9 26.9 
26.9 26.9 26.9 
26.9 26.9 26.9 
26.8 26.9 26.9 
26.7 26.9 26.9 
26.9 26.9 27.1 
26.8 26.9 27.3 
26.9 26.9 27.4 
26.9 26.9 27.3 
26.9 26.9 27.3 
26.9 26.9 27.2 
26.9 26.9 27.2 
26.8 26.8 27.1 
26.8 26.8 27.2 
26.7 26.9 27.2 
26.7 26.9 27.3 
26.8 26.9 27.4 
26.9 26.9 27.5 
26.9 26.9 27.5 
26.8 26.9 27.6 
26.9 26.9 27.7 
26.9 27.1 27.8 
26.8 27.3 27.9 
26.8 27.4 28.0 
26.9 27.4 28.1 
27.0 27.5 28.4 
27.0 27.6 28.6 
27.1 27.8 28.8 
27.1 27.9 28.9 
27.2 28.1 29.2 
27.2 28.0 29.4 
27.5 
27.5 
27.5 
27.5 
27.5 
27.5 
27.5 
27.5 
27.4 
27.4 
27.4 
27.4 
27.4 
27.4 
27.6 
27.9 
28.2 
28.5 
28.6 
29.2 
29.3 
29.6 
29.9 
30.2 
30.8 
30.9 
31 .2 
31.4 
31 .5 
31.6 
31 .7 
32.0 
32.4 
33.0 
33.8 
34.0 
34.2 
35.0 
35.2 
35.7 
23.5 
23.6 
23.5 
23.5 
23.6 
23.6 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.6 
23.6 
23.5 
23.5 
23.5 
23.5 
23.5 
23.4 
23.5 
23.5 
23.5 
23.4 
23.!.., 
23.5 
23.4 
23.4 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.4 
23.5 
20 25.8 
21 25.8 
22 25.6 
23 25.7 
24 25.7 
25 25.6 
26 25.7 
27 25.7 
28 25.7 
29 25.7 
30 25.7 
31 25.8 
32 25.7 
33 25.7 
34 25.6 
35 25.8 
36 25.8 
37 25.8 
38 25.7 
39 25.7 
40 25.8 
41 25.9 
42 26.0 
43 26.0 
44 25.9 
45 26.0 
46 25.9 
47 25.9 
48 25.9 
49 25.9 
50 25.9 
51 26.0 
52 25 .9 
53 26.0 
54 25.8 
55 25.9 
56 26.0 
57 25.9 
58 26.0 
59 25.9 
26.7 26.6 
26.7 26.6 
26.6 26.6 
26.7 26.7 
26.7 26.8 
26.6 26.6 
26.5 26.7 
26.7 26.7 
26.6 26.8 
26.6 26.6 
26.6 26.7 
26.6 26.6 
26.6 26.7 
26.6 26.7 
26.6 26.8 
26.6 26.8 
26.6 26.9 
26.6 27.0 
26.6 27.0 
26.5 27.0 
26.6 27.1 
26.5 27.1 
26.6 27.3 
26.7 27.5 
26.6 27.4 
26.6 27.6 
26.6 27.8 
26.5 28.0 
26.5 28.1 
26.7 28.4 
26.8 28.5 
26.7 28.6 
26.6 28.7 
26.7 28.9 
26.7 29.0 
26.8 29.1 
26.8 29.2 
26.7 29.3 
26.7 29.4 
26.6 29.4 
26.7 
26.8 
26.7 
26.7 
26.7 
26.7 
26.7 
26.9 
26.9 
26.9 
26.9 
26.9 
26.9 
26.9 
27.1 
27.3 
27.5 
27.7 
28.3 
28.1 
28.3 
28.4 
29.5 
29.8 
29.9 
30.1 
30.4 
30.7 
31.0 
31 .3 
31.9 
32.3 
32.6 
32.7 
33.3 
33.8 
34.1 
34.7 
35.2 
35.7 
26.9 
27.1 
27.1 
27.0 
27.0 
27.0 
27.1 
27.1 
27.1 
27.1 
27.1 
27.1 
27.2 
27.3 
27.1 
27.3 
27.4 
27.4 
27.3 
27.3 
27.5 
27.6 
27.6 
28.4 
29.0 
29.4 
29.7 
29.9 
30.2 
30.6 
30.8 
31.1 
31.3 
31.9 
32.7 
33.3 
34.1 
34.3 
34.6 
35.1 
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27.3 
27.4 
27.4 
27.5 
27.6 
27.4 
27.5 
27.5 
27.6 
27.7 
27.8 
27.9 
28.4 
28.5 
28.5 
28.6 
28.5 
29.1 
29.6 
29.9 
30.3 
30.5 
30.2 
30.4 
31.3 
31.7 
31.5 
31.3 
31.4 
31.4 
31.3 
31.4 
31.5 
31.6 
31.7 
31 .9 
32.0 
32.5 
32.6 
32.6 
28.1 
28.4 
28.4 
28.3 
28.4 
28.5 
28.6 
28.7 
29.2 
29.6 
30.1 
30.7 
31 .3 
31 .7 
31.6 
31.8 
32.0 
32.2 
32.7 
33.0 
33.3 
33.8 
34.3 
34.8 
35.0 
35.5 
35.9 
36.2 
36.3 
36.4 
36.2 
36.1 
36.0 
36.1 
36.2 
36.3 
36.6 
36.7 
36.8 
36.9 
29.6 36.0 
29.9 36.4 
30.2 37.0 
30.9 37.9 
31.2 38.2 
31 .9 38.5 
32.5 38.7 
33.0 38.8 
33.5 39.6 
34.1 40.6 
34.3 41 .0 
34.8 41 .6 
35.2 42.1 
35.5 42.7 
35.8 43.9 
36.0 44.5 
36.2 44.4 
36.3 44.3 
36.5 45.3 
36.7 45.2 
36.9 45.4 
37.4 45.8 
38.0 47.2 
38.5 47.8 
39.1 48.1 
39.4 48.4 
39.3 48.9 
39.1 49.4 
39.6 49.2 
39.8 49.4 
39.7 49.5 
39.4 50.1 
39.7 50.6 
40.0 51 .1 
40.7 51.2 
41.3 51.2 
41.9 51 .5 
42.1 51 .5 
42.3 51.4 
42.1 51.7 
23.4 
23.5 
23.4 
23.5 
23.5 
23.4 
23.1 
23.4 
23.4 
23.4 
23.4 
23.5 
23.6 
23.5 
23.4 
23.4 
23.4 
23.4 
23.4 
23.4 
23.4 
23.4 
23.4 
23.4 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
25.8 
25.9 
25.8 
26.0 
25.9 
25.9 
26.0 
26.0 
25.8 
26.0 
26.1 
26.1 
26.3 
26.1 
26.0 
26.1 
26.1 
26.2 
26.1 
26.2 
26.2 
26.3 
26.3 
26.3 
26.2 
26.2 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.3 
26.4 
26.4 
26.3 
26.3 
26.3 
26.3 
26.7 
26.6 
26.6 
26.7 
26.7 
26.7 
26.7 
26.6 
26.7 
26.8 
26.6 
26.8 
26.9 
26.7 
26.7 
26.8 
26.8 
26.8 
26.9 
26.9 
26.8 
26.9 
26.9 
27.1 
27.0 
26.9 
27.0 
27.0 
27.1 
27.1 
27.0 
27.1 
27.1 
27.0 
27.1 
27.1 
27.0 
27.0 
27.1 
27.0 
29.5 
29.4 
29.5 
29.6 
29.7 
29.8 
29.8 
29.9 
29.9 
30.0 
30.0 
30.0 
30.2 
30.1 
29.9 
29.9 
29.8 
29.9 
30.0 
30.0 
30.1 
30.2 
30.2 
30.3 
30.4 
30.5 
30.6 
30.7 
30.7 
30.8 
30.9 
31 .0 
30.8 
31.2 
31.3 
31.4 
31.6 
31.9 
32.0 
32.2 
35.5 
35.4 
35.5 
35.5 
35.4 
35.4 
35.2 
35.4 
35.5 
36.1 
36.9 
37.6 
37.8 
38.2 
38.7 
39.6 
40.4 
41.3 
41 .9 
41 .7 
42.2 
43.1 
43.8 
43.9 
43.6 
43.3 
43.0 
42.8 
42.9 
44.0 
43.9 
44.7 
45.5 
47.5 
47.3 
48.5 
47.6 
47.5 
47.3 
47.1 
36.0 
36.5 
37.3 
37.9 
38.8 
39.1 
40.4 
41 .6 
41 .7 
41.6 
41 .7 
41 .9 
41.7 
42.4 
42.9 
43.7 
44.5 
46.0 
47.2 
48.2 
48.8 
50.0 
50.4 
51 .5 
52.1 
54.2 
55.9 
56.4 
56.9 
57.4 
57.5 
57.0 
57.2 
57.4 
58.6 
59.2 
59.8 
59.4 
60.3 
60.8 
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32.8 
33.1 
33.4 
34.0 
34.7 
35.0 
35.4 
36.0 
35.9 
35.7 
35.5 
35.7 
35.3 
35.5 
36.0 
36.8 
37.5 
38.3 
39.6 
40.5 
40.4 
41.3 
42.6 
42.9 
43.7 
44.8 
45.9 
46.6 
47.6 
47.9 
48.3 
48.7 
48.0 
48.5 
49.6 
49.2 
49.0 
48.4 
49.1 
49.2 
37.1 42.4 51 .2 
37.0 42.3 51.8 
37.5 42.2 51 .6 
37.6 41.8 51 .5 
37.7 41.5 51 .2 
37.9 41 .3 50.9 
38.1 41 .7 50.5 
38.5 42.2 50.0 
38.6 42.3 49.7 
38.6 42.7 49.6 
38.4 43.2 49.4 
38.3 43.4 49.4 
38.1 43.9 49.3 
38.5 44.1 49.4 
38.4 44.3 49.5 
38.5 44.5 49.5 
38.5 44.7 49.6 
38.9 44.6 49.5 
39.1 44.9 49.2 
39.4 44.7 48.9 
39.8 44.8 49.2 
39.7 45.1 48.8 
40.1 45.3 49.4 
40.2 44.9 48.7 
40.1 44.8 49.4 
40.4 45.1 50.2 
40.6 45.4 50.0 
41.6 45.8 49.7 
42.3 46.5 49.9 
43.1 47.4 50.1 
42.9 47.3 50.3 
42.9 47.1 50.4 
42 .8 46 .9 50.7 
42.9 47.6 50.9 
43.0 47.7 50.7 
43.6 47.8 51 .0 
43.5 47.6 50.9 
43.8 47.5 51 .0 
43.7 47.4 52.2 
43.5 47.2 52.3 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.4 
23.!:1 
23.5 
23.5 
23.4 
23.4 
23.5 
23.4 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.4 
23..: 
23.5 
23.5 
23.5 
23.4 
23.4 
23.5 
23.5 
23.5 
23.5 
23.5 
100 26.3 
101 26.3 
102 26.4 
103 26.4 
104 26.5 
105 26.5 
106 26.5 
107 26.6 
108 26.6 
109 26.4 
110 26.5 
111 26.6 
112 26.6 
113 26.5 
114 26.5 
115 26.4 
116 26.5 
117 26.4 
118 26.5 
119 26.6 
120 26.6 
121 26.6 
122 26.5 
123 26.5 
124 26.4 
125 26.5 
126 26.5 
127 26.4 
128 26.4 
129 26.5 
130 26.5 
131 26.6 
132 26.5 
133 26.5 
134 26.4 
135 26.4 
136 26.4 
137 26.5 
138 26.5 
139 26.5 
26.9 
27.1 
27.1 
27.1 
27.1 
27.1 
27.1 
27.1 
27.1 
27.1 
27.1 
27.1 
27.2 
27.2 
27.1 
27.1 
27.1 
27.2 
27.2 
27.3 
27.3 
27.3 
27.3 
27.3 
27.3 
27.3 
27.3 
27.3 
27.3 
27.3 
27.3 
27.5 
27.5 
27.4 
27.4 
27.3 
27.4 
27.4 
27.5 
27.6 
32.3 47.6 60.4 
32.8 47.5 60.8 
32.8 47.2 60.9 
32.8 47.1 60.4 
32.8 47.0 59.8 
32.8 47.9 62.0 
32.8 48.0 62.4 
32.8 47.7 63.1 
32.8 47.6 63.7 
32.8 47.5 63.0 
32.8 47.3 62.2 
32.9 46.9 61 .8 
33.1 47.0 61 .6 
33.5 47.1 61.1 
33.2 47.2 61 .6 
33.3 47.5 63.1 
33.3 46.7 63.2 
33.2 46.3 63.1 
33.4 46.1 63.3 
33.5 45.6 63.7 
33.8 45.4 64.5 
33.9 46.1 65.2 
34.1 45.9 65.1 
34.7 46.6 65.7 
34.9 48.8 66.7 
35.0 50.3 67.8 
35.1 50.1 68.2 
35.2 50.9 67.8 
35.7 52.8 67.4 
35.8 52.5 67.0 
35.9 52.3 68.8 
36.2 53.4 70.1 
36.3 53.4 72.2 
36.6 53.3 74.0 
36.8 53.5 74.1 
36.9 54.5 74.0 
37.0 55.5 77.1 
37.1 56.4 77.7 
37.3 60.1 78.7 
37.5 62.2 78.5 
107 
48.2 
47.5 
47.0 
47.2 
46.5 
47.2 
47.4 
48.1 
48.8 
49.8 
50.1 
50.0 
49.7 
49.8 
50.9 
50.8 
51.2 
50.9 
50.3 
51 .6 
51 .6 
51.5 
51 .1 
50.6 
51.8 
52.7 
53.9 
52.8 
52.5 
52.2 
54.0 
54.3 
54.7 
55.0 
54.6 
55.4 
55.5 
56.7 
57.3 
57.0 
43.9 46.9 
44.0 47.1 
44.1 47.2 
44.2 47.1 
44.2 47.3 
44.1 47.5 
44.4 47.4 
44.5 47.7 
44.6 47.6 
44.7 47.4 
44.8 47.5 
45.5 47.6 
45.7 47.9 
45.7 48.3 
45.6 48.8 
45.7 49.3 
45.8 49.4 
46.4 49.4 
46.3 49.5 
46.2 49.2 
46.1 49.7 
46.2 49.8 
46.0 49.8 
46.3 49.9 
46.4 49.9 
46.6 50.0 
46.5 50.1 
46.7 50.1 
46.6 50.1 
46.9 50.0 
47.2 50.0 
47.7 50.3 
47.4 50.6 
47.5 50.9 
47.5 51 .3 
47.7 51.5 
48.1 51 .8 
47.9 51.7 
48.2 51 .6 
48.5 52.0 
53.2 
53.5 
53.0 
53.4 
53.6 
54.6 
55.2 
55.4 
55.0 
55.2 
55.8 
55.4 
56.2 
56.6 
56.7 
57.2 
57.3 
57.4 
57.8 
59.1 
59.2 
58.9 
58.6 
59.2 
58.9 
58.8 
59.0 
59.3 
60.3 
60.6 
61 .5 
61 .8 
61.5 
62.2 
61 .6 
62.2 
62.8 
64.3 
64.1 
63.9 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
23.5 
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23.4 
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23.tJ 
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23.5 
23.5 
23.5 
23.5 
23.5 
23.4 
23 .5 
23.5 
23.4 
23.4 
23.4 
23.5 
23.[ 
23.4 
140 
141 
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143 
144 
145 
146 
147 
148 
149 
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151 
152 
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154 
155 
156 
157 
158 
159 
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161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
26.6 
26.4 
26.5 
26.6 
26.4 
26.5 
26.6 
26.6 
26.6 
26.6 
26.6 
26.7 
26.7 
26.6 
26.6 
26.5 
26.5 
26.6 
26.7 
26.7 
26.8 
26.8 
26.9 
26.7 
26.6 
26.6 
26.6 
26.5 
26.5 
26.7 
26.6 
26.7 
26.6 
26.6 
26.7 
26.7 
26.7 
26.6 
26.7 
26.8 
27.6 
27.5 
27.6 
27.6 
27.5 
27.6 
27.6 
27.6 
27.6 
27.6 
27.6 
27.6 
27.7 
27.8 
27.7 
27.6 
27.7 
27.8 
27.8 
27.7 
27.9 
27.7 
27.9 
27.9 
27.9 
27.9 
27.9 
27.9 
27.9 
28.1 
28.2 
28.2 
28.3 
28.3 
28.3 
28.2 
28.1 
28.2 
28.3 
28.3 
38.0 
38.5 
38.9 
39.3 
39.4 
39.6 
39.8 
40.0 
40.2 
40.3 
40.8 
41 .2 
41.3 
41.7 
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42.4 
42.6 
43.2 
43.6 
44.2 
44.9 
45.7 
46.1 
46.9 
47.7 
48.3 
48.9 
49.4 
49.3 
49.5 
50.0 
50.2 
50.4 
50.9 
51.2 
51.3 
51 .8 
51.7 
51 .9 
52.5 
62.4 82.2 
64.1 83.7 
64.9 84.1 
67.7 88.8 
67.5 91.3 
67.1 90.9 
66.6 90.4 
67.2 91 .5 
66.6 90.9 
66.0 90.3 
65.8 92.1 
67.1 94.5 
68.6 95.7 
68.2 94.4 
68.8 94.7 
72.4 97.1 
71 .5 101 .1 
71 .6 102.1 
72.0 104.6 
72.3 106.0 
73.6 107.2 
78.1 108.0 
83.4 111 .8 
83.7 114.9 
85.0 117.1 
88.6 117.2 
88.2 120.4 
87.0 123.6 
85.6 126.2 
84.8 125.6 
86.5 126.4 
88.7 130.2 
88.9 131 .9 
90.5 131 .6 
91 .7 132.9 
91 .0 134.2 
94.2 134.0 
96.2 137.5 
98.5 137.2 
99.3 140.0 
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60.0 
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65.8 
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65.7 
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52.2 
52.2 
52.1 
52.4 
52.8 
53.1 
52.8 
53.1 
53.4 
54.0 
54.4 
54.7 
54.9 
55.1 
55.2 
54.9 
54.6 
55.5 
55.9 
56.2 
56.4 
56.6 
58.6 
59.3 
60.3 
60.0 
59.3 
60.3 
61 .0 
62.1 
62.4 
61 .8 
62.1 
61 .8 
62.0 
62.1 
62.6 
63.4 
63.1 
64.1 
63.4 
62.9 
62.2 
62.3 
62.3 
62.4 
62.4 
62.1 
61.8 
62.2 
62.1 
62.5 
63.1 
63.9 
64.2 
63.9 
63.8 
63.9 
64.5 
65.4 
65.3 
66.0 
67.0 
67.2 
67.7 
67.9 
68.4 
68.7 
69.4 
69.6 
69.7 
70.8 
70.5 
70.2 
70.4 
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71.1 
72.6 
73.4 
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23.5 
23.5 
23.4 
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23.5 
23.5 
23.5 
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182 
183 
184 
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191 
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193 
194 
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197 
198 
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200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
26.8 
26.9 
26.9 
26.9 
26.8 
26.8 
26.7 
26.9 
26.9 
26.8 
26.9 
27.0 
27.0 
27.1 
27.1 
26.9 
27.0 
26.9 
26.9 
27.0 
27.0 
27.1 
26.9 
27.0 
27.1 
27.1 
26.9 
27.0 
27.0 
26.9 
26.9 
27.0 
27.0 
27.1 
27.1 
27.1 
27.1 
27.1 
27.3 
27.2 
28.4 
28.4 
28.3 
28.4 
28.2 
28.4 
28.5 
28.5 
28.5 
28.5 
28.5 
28.5 
28.5 
28.5 
28.6 
28.6 
28.6 
28.6 
28.6 
28.6 
28.6 
28.7 
28.7 
28.6 
28.6 
28.6 
28.6 
28.6 
28.6 
28.6 
28.6 
28.6 
28.6 
28.7 
28.7 
28.8 
28.8 
28.8 
28.8 
28.7 
52.6 
53.4 
54.0 
54.6 
55.2 
55.5 
55.9 
56.1 
56.4 
56.8 
57.6 
57.8 
58.8 
58.9 
59.3 
59.7 
60.3 
60.1 
60.5 
60.4 
61.7 
61.8 
61.9 
62.9 
63.9 
65.0 
66.3 
66.6 
67.2 
67.7 
68.1 
68.4 
69.5 
70.0 
70.2 
70.8 
71.5 
72.5 
73.0 
74.2 
102.3 
106.9 
106.3 
109.3 
112.1 
119.6 
130.5 
137.5 
141.1 
146.7 
145.3 
148.9 
148.6 
146.4 
147.3 
149.7 
152.1 
151.3 
154.5 
158.1 
157.4 
156.1 
156.6 
161.4 
158.2 
158.3 
157.3 
157.4 
160.6 
164.6 
163.8 
163.3 
164.4 
165.5 
169.3 
169.2 
175.6 
179.9 
185.4 
187.5 
139.6 
141 .5 
144.7 
146.6 
149.9 
151 .3 
151.6 
151 .8 
152.0 
155.7 
156.1 
152.1 
147.9 
150.1 
157.0 
156.6 
160.8 
164.5 
169.1 
167.3 
173.1 
175.8 
176.8 
175.9 
183.5 
182.5 
184.0 
183.9 
188.4 
185.0 
188.8 
197.9 
199.9 
202.0 
204.1 
204.2 
205.4 
206.8 
205.8 
211 .1 
109 
111.7 
111.1 
109.8 
107.4 
105.9 
103.8 
101.4 
97.9 
96.3 
97.0 
97.2 
96.3 
93.5 
93.8 
95.1 
96.3 
97.4 
99.6 
99.9 
100.2 
101.3 
104.7 
105.5 
106.6 
110.5 
110.7 
110.4 
112.5 
115.1 
116.8 
118.3 
119.3 
119.2 
118.2 
114.9 
110.4 
107.2 
108.0 
108.8 
116.0 
63.4 
63.7 
62.6 
62.4 
62.5 
61 .9 
61 .3 
60.7 
60.3 
59.9 
61.2 
61 .0 
60.3 
60.1 
60.0 
59.8 
59.6 
60.0 
60.1 
60.4 
60.6 
61 .0 
61 .0 
60.9 
60.4 
60.3 
59.4 
58.8 
60.3 
61 .6 
61 .8 
61 .7 
62.1 
62.5 
62.0 
61 .9 
61.8 
62.1 
62.4 
63.1 
62.5 
62.4 
62.3 
62.2 
62.3 
61.9 
61 .5 
61 .2 
61 .5 
61.9 
63.0 
63.8 
63.4 
63.1 
63.9 
63.8 
63.6 
63.5 
63.4 
63.2 
63.1 
63.8 
63.9 
65.4 
66.6 
66.3 
66.6 
67.7 
68.0 
67.6 
67.3 
67.4 
67 .8 
68.8 
69.4 
70.4 
70.2 
70.4 
70.8 
71.4 
73.7 
74.2 
74.3 
74.3 
74.0 
74.3 
75.6 
75.4 
76.6 
76.9 
76.7 
77.6 
77.9 
78.3 
78.4 
78.2 
78.3 
78.8 
79.9 
80.7 
80.9 
81.7 
82.4 
83.1 
84.1 
84.6 
86.5 
86.7 
88.1 
88.4 
89.6 
88.9 
89.4 
90.5 
92.4 
94.0 
96.3 
96.5 
97.1 
98.1 
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23.6 
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23.5 
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220 
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228 
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248 
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252 
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254 
255 
256 
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258 
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27.1 
27.2 
27.1 
27.2 
27.2 
27.3 
27.3 
27.3 
27.3 
27.3 
27.3 
27.4 
27.4 
27.3 
27.5 
27.6 
27.7 
27.7 
27.8 
27.6 
27.7 
27.8 
27.9 
27.9 
27.8 
27.7 
27.8 
27.8 
27.9 
27.9 
28.0 
28.0 
28.0 
28.0 
28.0 
28.0 
28.0 
28.0 
28.0 
27 .9 
28.7 
28.6 
28.8 
28.9 
29.0 
29.0 
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28.9 
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29.4 
29.4 
29.5 
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29.7 
29.8 
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30.2 
30.3 
30.4 
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30.7 
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30.5 
30.8 
30.8 
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77.1 
78.7 
80.5 
82.1 
83.4 
84.4 
86.5 
88.8 
90.3 
92.7 
94.4 
97.9 
100.9 
103.7 
107.1 
110.0 
111.8 
115.1 
121 .2 
123.9 
125.9 
129.0 
131 .8 
134.0 
137.2 
140.9 
144.0 
146.6 
149.0 
151.2 
155.9 
161 .2 
163.8 
168.1 
173.4 
176.1 
178.8 
183.7 
192.2 
189.5 
196.8 
199.3 
215.0 
226.5 
229.7 
232.8 
230.6 
243.8 
269.8 
281 .0 
294.5 
289.1 
289.5 
291 .9 
311 .6 
321 .0 
324.2 
345.6 
346.3 
347.1 
350.1 
353.0 
379.8 
401.7 
399.5 
402.3 
412.9 
440.8 
473.9 
482.5 
497.3 
479.3 
455.7 
501 .2 
534.7 
572.0 
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596.8 
648.6 
216.3 
227.9 
235.3 
246.2 
244.1 
254.3 
267.1 
275.4 
283.1 
297.8 
311 .3 
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362.0 
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376.3 
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417.8 
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423.4 
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473.9 
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497.1 
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35.7 
35.8 
36.1 
36.3 
36.6 
36.9 
37.3 
37.5 
37.6 
37.8 
198.7 
208.2 
216.0 
227.1 
233.4 
241 .9 
260.5 
265.2 
318.3 
335.4 
352.6 
379.3 
393.3 
421.5 
443.2 
470.3 
484.7 
490.2 
513.7 
511 .1 
537.5 
547.9 
555.1 
548.5 
565.1 
575.3 
579.8 
569.1 
554.5 
544.2 
540.6 
537.0 
526.0 
524.3 
518.2 
516.6 
511 .2 
504.2 
505.1 
499.7 
713.9 
743.9 
782.2 
826.6 
865.6 
893.2 
910.6 
932.5 
923.4 
942.1 
933.0 
937.6 
940.2 
963.2 
954.2 
960.8 
967.3 
967.6 
946.9 
954.2 
956.3 
960.1 
951 .7 
947.7 
943.5 
954.4 
952.8 
933.5 
936.5 
915.7 
910.3 
904.9 
892.5 
877.1 
861.2 
875.9 
865.5 
844.2 
871.2 
875.9 
723.2 
741 .0 
741 .2 
757.0 
755.2 
749.3 
773.7 
738.9 
740.2 
765.8 
766.1 
758.3 
722.3 
701 .0 
715.8 
708.6 
724.1 
729.4 
739.5 
746.9 
738.7 
736.9 
771 .0 
765.9 
793.2 
800.2 
802.5 
811.4 
777.1 
809.0 
817.4 
825.7 
825.2 
831 .6 
815.9 
815.8 
842.4 
848.0 
865.4 
875.5 
111 
425.8 
446.0 
460.1 
447.5 
440.8 
458.7 
494.7 
466.8 
425.7 
418.8 
417.8 
394.2 
382.7 
362.7 
345.8 
332.3 
318.3 
313.9 
306.7 
286.2 
281.5 
277.2 
277.3 
272.2 
275.9 
285.9 
310.4 
293.4 
292.5 
282.8 
286.8 
290.8 
304.5 
296.0 
308.0 
300.8 
310.4 
332.1 
341.6 
362.0 
158.3 
176.1 
168.7 
168.0 
178.3 
177.7 
191 .9 
194.0 
189.6 
194.1 
193.0 
191.3 
192.3 
190.9 
186.9 
186.8 
202.2 
208.9 
208.3 
216.3 
214.2 
214.3 
232.6 
236.2 
253.9 
280.1 
299.6 
287.0 
296.6 
305.1 
307.5 
309.8 
337.5 
342.0 
364.5 
367.1 
367.0 
423.1 
460.4 
517.7 
184.0 
193.8 
194.3 
193.2 
194.4 
191.0 
205.9 
207.7 
209.4 
212.6 
222.5 
224.1 
224.2 
249.6 
248.8 
248.1 
249.5 
258.2 
260.9 
269.2 
271.4 
282.4 
295.7 
305.4 
335.0 
357.0 
397.3 
391 .1 
389.1 
407.0 
416.2 
425.3 
449.3 
462.1 
478.5 
482.5 
480.9 
544.3 
551 .0 
598.3 
229.7 
233.9 
238.3 
244.8 
251.9 
260.7 
272.9 
286.4 
299.0 
304.2 
309.3 
332.4 
341 .9 
352.9 
364.6 
370.0 
368.3 
380.9 
384.1 
391.4 
404.3 
397.9 
400.9 
407.9 
408.2 
411.4 
426.6 
427.5 
454.6 
472.2 
473.1 
473.9 
485.4 
507.2 
500.8 
510.8 
520.5 
527.7 
533.2 
544.9 
23.5 
23.6 
23.6 
23.6 
23.L 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.5 
23.6 
23.6 
23.5 
23.F 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.5 
23.6 
23.6 
23.6 
23.6 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
30.5 
30.6 
30.7 
30.8 
30.8 
30.9 
30.9 
31 .2 
31.3 
31.4 
31 .5 
31 .5 
31.4 
31 .5 
31 .6 
31 .6 
31 .6 
31.6 
31 .6 
31.6 
31.9 
32.1 
32.0 
32.1 
31 .9 
31 .9 
32.0 
32.0 
32.2 
32.3 
32.2 
32.3 
32.4 
32.4 
32.5 
32.5 
32.5 
32.5 
32 .5 
32.6 
38.1 
38.3 
38.6 
38.9 
39.3 
39.4 
39.6 
40.1 
40.3 
40.6 
40.7 
41.0 
41.3 
41.5 
41 .8 
42.3 
42.6 
43.0 
43.2 
43.8 
44.0 
44.6 
45.1 
45.4 
45.8 
46.0 
46.5 
46.8 
47.2 
47.5 
47.7 
48.1 
48.5 
48.8 
49.1 
49.4 
50.0 
50.1 
50.4 
50.7 
504.5 
509.3 
505.9 
505.7 
501.1 
505.5 
506.8 
507.2 
508.0 
511 .0 
508.9 
505.6 
502.1 
503.9 
511.1 
509.6 
515.0 
521.1 
522.5 
521.4 
530.9 
532.3 
526.8 
530.8 
533.5 
532.4 
533.5 
538.5 
542.4 
542.3 
548.9 
549.9 
549.6 
546.8 
546.2 
551 .6 
554.9 
556.5 
554.9 
558.2 
867.4 
882.3 
858.4 
862.9 
861 .9 
864.6 
859.5 
860.6 
876.6 
862.9 
852.2 
883.3 
884.1 
883.1 
870.6 
860.2 
862.5 
858.6 
879.5 
876.4 
900.3 
900.9 
899.4 
897.3 
907.2 
885.8 
887.3 
903.6 
898.4 
904.1 
908.7 
900.6 
895.5 
904.2 
914.1 
910.2 
893.7 
913.8 
909.3 
898.1 
895.4 
901.4 
905.5 
906.9 
924.8 
933.3 
945.9 
938.4 
944.3 
943.8 
952.9 
954.5 
922.2 
916.0 
900.6 
869.3 
862.2 
873.4 
864.6 
857.5 
839.0 
837.1 
855.9 
843.2 
797.7 
797.1 
826.1 
821.2 
825.2 
835.1 
837.9 
827.1 
832.9 
795.1 
768.8 
816.1 
798.2 
745.8 
786.9 
740.9 
112 
365.4 
373.4 
365.5 
394.8 
400.2 
403.1 
413.4 
417.7 
431 .7 
436.4 
434.8 
440.4 
436.8 
430.1 
420.1 
416.6 
418.9 
421.4 
418.8 
417.8 
422.7 
418.7 
437.0 
436.9 
439.6 
441.1 
437.0 
442.1 
444.8 
448.0 
448.7 
443.3 
450.8 
454.3 
453.5 
461 .6 
462.5 
459.1 
465.0 
467.7 
538.3 
517.3 
516.2 
578.8 
634.9 
637.9 
663.0 
646.4 
686.6 
676.6 
687.7 
724.4 
726.6 
708.9 
695.0 
674.5 
658.8 
683.4 
700.0 
705.2 
683.7 
681.4 
713.6 
709.1 
703.0 
705.1 
702.0 
678.5 
697.0 
692.8 
706.7 
707.6 
728.7 
735.8 
719.5 
724.3 
724.6 
695.1 
709.7 
684.0 
616.0 
618.1 
613.2 
637.3 
648.2 
648.4 
651.5 
645.8 
632.9 
643.2 
644.8 
644.1 
631.3 
629.6 
638.7 
658.0 
649.4 
671.4 
692.1 
687.2 
683.0 
694.6 
727.7 
743.7 
722.0 
729.5 
727.4 
728.4 
726.7 
728.5 
727.7 
762.3 
759.4 
752.6 
756.3 
749.5 
760.4 
766.3 
744.1 
739.0 
554.5 
572.4 
583.8 
582.6 
589.9 
596.8 
607.2 
599.4 
602.0 
604.7 
619.5 
612.6 
613.9 
615.1 
615.5 
616.0 
623.9 
627.5 
634.9 
630.2 
643.0 
647.2 
664.8 
665.4 
656.8 
652.1 
657.0 
663.6 
670.6 
666.9 
674.7 
678.0 
686.0 
682.3 
680.7 
689.5 
688.2 
689.1 
680.8 
689.9 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.7 
23.7 
23.6 
23.7 
23.6 
23.:-
23.7 
23.7 
23.7 
23.7 
23.7 
23.7 
23.7 
23.7 
23.7 
23.7 
23.7 
23.7 
23.6 
23.!" 
23.6 
23.6 
23.7 
23.7 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.5 
23.3 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
32.6 
32.5 
32.5 
32.7 
32 .8 
32.8 
33.1 
33.3 
33.4 
33.4 
33.5 
33.7 
34.0 
34.1 
34.4 
34.6 
34.8 
35.1 
35.3 
35.4 
35.5 
35.7 
36.0 
36.1 
36.2 
36.2 
36.3 
36.4 
36.6 
36.8 
36.9 
37.1 
37.3 
37.4 
37.5 
37.7 
37.9 
38.0 
38.1 
38.2 
51 .3 561.4 
51 .9 560.5 
52.1 559.4 
52.5 561.7 
52.8 565.6 
53.4 566.6 
54.0 567.8 
54.2 569.8 
54.7 574.4 
55.5 577.9 
55.8 575.0 
56.3 571.6 
56.8 574.4 
57.9 580.1 
58.6 582.7 
59.0 594.1 
60.0 602.7 
61 .0 604.9 
62.5 605.9 
63.9 608.5 
65.2 616.1 
66.4 615.8 
67.8 618.1 
69.2 621 .3 
70.1 624.0 
71.0 626.7 
72.8 630.3 
74.7 637.9 
76.4 637.5 
78.1 640.0 
79.4 641.0 
80.8 643.4 
81 .9 646.0 
83.3 644.6 
84.9 650.3 
86.7 654.4 
88.5 650.7 
90.3 649.5 
883.2 
898.9 
892.0 
887.1 
884.7 
894.8 
915.8 
915.0 
896.6 
897.3 
914.0 
907.9 
900.2 
891 .0 
887.1 
882.0 
861.0 
853.8 
862.5 
845.6 
827.7 
844.6 
852.6 
844.5 
850.9 
857.2 
833.7 
866.6 
887.1 
908.6 
892.9 
907.5 
895.1 
886.5 
865.5 
887.3 
851 .7 
863.3 
91 .8 646.5 868.8 
93.3 645.5 . 875.0 
743.0 
710.7 
717.9 
730.2 
729.4 
784.6 
746.0 
722.3 
751 .8 
777.4 
762.6 
779.4 
759.9 
745.4 
745.0 
734.9 
692.5 
659.0 
641 .1 
621.3 
654.6 
652.4 
659.8 
702.7 
681.4 
660.1 
662.5 
670.8 
643.2 
713.6 
736.4 
722.0 
731.7 
720.3 
730.5 
716.2 
754.4 
749.7 
734.6 
736.2 
113 
478.9 
480.9 
477.7 
478.2 
481 .6 
486.2 
484.4 
495.8 
496.1 
506.3 
500.3 
500.6 
505.6 
504.9 
507.8 
502.6 
499.4 
500.7 
499.7 
497.6 
502.5 
514.2 
516.2 
521 .5 
520.6 
519.6 
524.9 
527.7 
526.4 
533.2 
541.5 
539.7 
545.7 
545.9 
555.5 
552.4 
559.0 
560.1 
557.2 
561 .1 
719.5 
704.1 
718.1 
730.6 
721 .7 
738.1 
734.9 
732.0 
735.1 
751 .5 
740.0 
732.0 
757.7 
753.3 
746.8 
743.4 
718.0 
734.7 
736.7 
721.1 
739.7 
733.7 
743.8 
759.6 
761.0 
762.4 
757.7 
774.6 
754.4 
764.9 
770.8 
772.4 
748.8 
727.5 
742.9 
744.7 
722.3 
728.6 
742.2 
743.3 
744.9 
760.4 
757.1 
748.2 
749.9 
747.9 
747.4 
750.0 
743.4 
753.9 
740.8 
733.3 
748.3 
733.1 
745.4 
741.9 
743.2 
744.4 
760.7 
745.8 
737.9 
749.9 
757.3 
754.6 
776.7 750.7 
775.0 751 .5 
782.3 759.1 
797.6 . 763.3 
788.7 771 .7 
789.0 761 .3 
774.1 766.4 
765.4 768.4 
690.4 
684.9 
681 .6 
691 .9 
685.9 
686.0 
682.8 
679.4 
691.0 
694.5 
705.4 
699.2 
707.7 
705.8 
704.4 
705.5 
709.4 
714.5 
710.5 
709.0 
715.5 
714.4 
715.3 
715.2 
715.7 
716.2 
725.8 
727.1 
729.4 
732.0 
742.9 
742.8 
747.6 
750.2 
745.7 
741.3 
740.0 
743.4 
748.6 
753.7 
23.3 
23.3 
23.3 
23.3 
23.3 
23.3 
23.4 
23.4 
23.5 
23.5 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.5 
23.6 
23.6 
23.5 
23.4 
23.4 
23 . ~ 
23.3 
23.3 
23.3 
23.3 
23.3 
23.3 
23.2 
23.2 
23.1 
23.1 
23.0 
22.9 
22.7 
22.C 
22.9 
23.0 
23.0 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
38.4 
38.6 
38.8 
39.0 
39.1 
39.3 
39.4 
39.5 
39.6 
39.9 
40.1 
40.2 
40.6 
40.7 
41.3 
41 .7 
42.1 
42 .6 
43.0 
43.3 
43.6 
43.7 
43.9 
44.2 
44.4 
44.5 
44.5 
45.1 
45.4 
45.8 
46.3 
46.6 
47.2 
47.5 
47.9 
48.1 
48.8 
50.0 
50.7 
51.5 
95.2 
96.3 
97.9 
100.2 
101.7 
103.8 
105.6 
107.2 
110.6 
112.8 
114.9 
117.8 
120.8 
124.0 
127.5 
130.5 
134.9 
138.4 
142.6 
147.1 
150.8 
154.9 
159.8 
167.5 
173.7 
179.5 
190.4 
194.1 
197.4 
203.5 
207.9 
218.2 
224.7 
240.3 
248.7 
251 .6 
260.6 
264.7 
271.6 
272.5 
647.4 
645.9 
643.4 
644.5 
644.7 
646.6 
646.1 
644.4 
642.2 
644.2 
643.1 
642.4 
643.8 
643.1 
642.2 
642.7 
643.0 
642.6 
647.1 
647.0 
648.0 
648.9 
646.6 
647.1 
647.6 
648.4 
649.0 
647.4 
647.7 
651.1 
652.5 
653.2 
656.5 
660.3 
659.7 
659.5 
665.1 
665.8 
665.5 
665.4 
878.9 
887.3 
877.2 
879.6 
877.5 
870.3 
860.2 
875.5 
875.3 
868.8 
868.9 
889.8 
884.0 
881.1 
869.4 
865.3 
872.4 
871.1 
881 .3 
883.7 
875.1 
865.5 
845.2 
827.5 
815.4 
819.8 
820.2 
807.8 
799.1 
804.2 
802.2 
811 .3 
799.3 
804.7 
811.9 
806.0 
798.8 
798.6 
794.5 
793.1 
745.0 
769.6 
789.1 
742.8 
758.5 
764.5 
764.3 
754.9 
728.0 
737.5 
759.9 
757.9 
754.3 
747.9 
767.6 
762.1 
733.4 
740.2 
742.2 
752.5 
759.8 
777.0 
782.3 
764.6 
789.1 
802.8 
790.6 
776.2 
785.1 
797.0 
796.0 
808.0 
814.7 
821 .0 
821.4 
827.0 
828.6 
840.7 
821 .3 
827.2 
114 
561.7 
564.2 
571.6 
570.5 
578.4 
579.6 
582.1 
590.5 
591 .8 
594.9 
603.4 
599.8 
598.9 
598.3 
598.4 
603.6 
608.3 
606.9 
612.9 
614.2 
624.9 
628.8 
644.4 
643.0 
643.1 
642.9 
638.5 
646.6 
647.4 
653.4 
651 .0 
666.0 
661 .8 
676.3 
683.0 
682.2 
707.5 
733.3 
761.2 
775.5 
775.1 
779.8 
806.2 
805.3 
802.8 
791.4 
796.5 
795.9 
786.2 
795.3 
778.8 
785.9 
785.5 
781.5 
774.9 
778.0 
771 .1 
775.5 
776.1 
773.7 
787.2 
798.0 
799.9 
800.2 
805.3 
799.6 
795.6 
797.0 
787.6 
798.6 
793.6 
804.7 
807 .5 
800.9 
795.5 
799.0 
792.6 
777.4 
777.6 
769.3 
760.0 
758.7 
757.5 
758.8 
757.3 
760.4 
761.5 
764.9 
775.0 
774.5 
773.4 
770.6 
769.0 
767.4 
774.4 
771 .0 
774.9 
777.4 
775.8 
778.4 
776.2 
775.5 
775.4 
774.6 
774.8 
771.3 
763.9 
769.8 
766.0 
768.8 
770.7 
772.9 
766.3 
763.3 
765.1 
761.2 
761.5 
756.4 
754.3 
756.6 
760.0 
749.1 
748.1 
743.6 
749.5 
746.8 
748.8 
747.0 
750.7 
753.3 
751.1 
757.7 
758.0 
759.1 
757.2 
757.5 
752.2 
755.8 
753.7 
759.4 
760.4 
749.2 
750.3 
750.0 
750.8 
748.3 
752.4 
750.8 
746.2 
749.5 
748.1 
750.3 
750.7 
751.4 
750.9 
750.2 
747.9 
744.2 
745.0 
742.2 
23.0 
23.0 
23.0 
23.0 
23.1 
23.2 
23.3 
23.2 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.U 
23.0 
23.0 
23.0 
23.0 
22.9 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.C 
23.0 
23.1 
23.2 
23.2 
23.0 
23.0 
23.1 
23.1 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
52.3 
53.1 
53.9 
54.6 
56.1 
56.7 
57.8 
58.9 
60.1 
61.4 
62.5 
63.7 
65.1 
66.1 
67.3 
68.7 
70.2 
70.6 
71 .1 
72.3 
73.2 
74.6 
75.7 
76.9 
77.6 
78.7 
79.9 
81.4 
82.3 
82.9 
83.0 
83.2 
84.0 
84.7 
86.0 
87.3 
88 .0 
88.5 
89.4 
90.9 
275.2 
283.1 
290.3 
297.3 
305.6 
312.7 
336.4 
353.5 
358.3 
360.1 
371 .2 
380.6 
383.9 
385.4 
387.2 
393.4 
394.2 
401 .9 
409.6 
410.4 
410.9 
410.4 
413.6 
426.1 
429.0 
447.7 
453.9 
460.9 
465.5 
480.5 
487.3 
490.9 
505.8 
515.9 
522.7 
540.0 
561.4 
591 .4 
621 .3 
644.7 
667.1 
665.4 
666.9 
665.6 
664.0 
665.6 
666.4 
669.6 
670.3 
678.0 
680.8 
682.8 
685.4 
684.5 
685.2 
688.6 
690.3 
689.5 
688.7 
687.2 
687.8 
688.5 
686.3 
686.5 
687.5 
686.0 
689.3 
691.1 
687.9 
686.4 
679.7 
675.5 
672.0 
670.5 
670.8 
670.5 
669.4 
669.3 
669.2 
670.2 
795.5 
780.1 
783.3 
791 .5 
784.0 
791 .3 
791 .5 
788.2 
791 .9 
796.2 
794.9 
797.5 
800.1 
802.8 
801.8 
800.3 
795.8 
794.8 
793.7 
792.7 
790.3 
791.3 
789.3 
790.2 
789.9 
786.9 
785.6 
783.8 
781 .7 
780.7 
777.1 
771 .9 
774.8 
774.4 
771 .8 
768.8 
768.0 
764.8 
764.0 
765.7 
815.7 
816.9 
821.9 
814.6 
803.7 
784.3 
777.5 
776.9 
767.4 
764.9 
767.2 
783.8 
766.1 
760.0 
768.1 
759.1 
758.8 
760.5 
762.1 
756.0 
759.9 
764.9 
756.3 
762.0 
758.3 
752.8 
750.7 
753.2 
750.4 
745.9 
741.8 
736.1 
733.4 
732.1 
731 .1 
727.9 
724.4 
724.6 
723.7 
722.6 
115 
784.2 
792.8 
799.3 
794.8 
805.3 
806.2 
799.4 
805.6 
801.8 
800.9 
798.5 
803.4 
801 .3 
797.1 
795.7 
788.7 
791.1 
793.4 
795.6 
787.4 
786.3 
785.8 
775.6 
790.7 
792.0 
789.0 
791.6 
790.9 
778.7 
775.8 
767.9 
762.5 
757.8 
757.3 
752.7 
749.3 
743.8 
742.0 
745.8 
742.9 
759.0 
758.5 
761.0 
760.6 
763.0 
757.4 
759.2 
758.9 
763.9 
764.9 
754.6 
760.2 
761 .8 
757.4 
755.2 
750.1 
752.8 
752.2 
751 .5 
750.8 
752.1 
753.9 
746.1 
745.3 
749.0 
744.3 
742.4 
741.8 
741.2 
741.4 
739.9 
740.4 
739.2 
741 .0 
739.7 
738.0 
735.8 
735.3 
736.8 
735.2 
759.4 
761.0 
758.6 
752.5 
751.2 
754.3 
755.0 
756.6 
756.0 
753.0 
752.8 
757.0 
758.5 
757.2 
755.9 
753.8 
749.4 
749.5 
749.5 
747.6 
745.9 
746.5 
747.9 
748.5 
752.1 
747.9 
747.6 
748.1 
745.0 
743.1 
746.6 
746.2 
745.7 
747.7 
745.4 
747.4 
748.8 
750.2 
750.4 
750.5 
737.2 
736.2 
731 .7 
732.5 
732.2 
736.1 
739.6 
744.1 
744.8 
743.5 
742.3 
744.1 
745.5 
747.0 
746.4 
744.7 
746.0 
747.2 
748.5 
744.1 
744.5 
744.7 
743.2 
744.6 
746.4 
747.1 
745.3 
745.8 
746.5 
745.3 
747.3 
745.3 
747.6 
746.0 
746.4 
747.7 
747.9 
745.9 
747.0 
748.1 
23.2 
23.3 
23.3 
23.4 
23.4 
23.4 
23.3 
23.3 
23.5 
23.6 
23.7 
23.7 
23 .1 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.5 
23.6 
23.5 
23.6 
23.6 
23.6 
23.L, 
23.5 
23.6 
23.6 
23.6 
23.6 
23.6 
23.6 
23.7 
23.8 
23.7 
23.6 
23.7 
23.7 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
91.1 
91.2 
92.0 
93.1 
94.0 
94.8 
95.1 
95.4 
95.7 
97.2 
99.2 
99.6 
100.9 
102.8 
103.2 
104.5 
105.5 
106.0 
107.4 
109.6 
112.3 
114.6 
118.7 
121.4 
124.3 
127.4 
129.2 
131 .1 
132.9 
134.4 
135.5 
136.0 
137.5 
139.4 
140.6 
142.1 
144.2 
144.7 
146.0 
147.2 
646.1 
660.4 
669.5 
681 .8 
684.7 
685.2 
704.0 
719.8 
726.1 
733.2 
736.4 
737.6 
732.0 
724.0 
710.8 
714.9 
720.2 
715.1 
733.2 
735.1 
753.8 
733.4 
747.9 
746.3 
737.6 
725.8 
726.3 
727.5 
727.2 
702.7 
703.0 
708.5 
696.5 
685.1 
683.3 
688.8 
688.1 
695.9 
707.5 
707.0 
669.4 
669.1 
670.6 
671 .9 
673.2 
676.2 
677.7 
677.4 
675.5 
674.3 
672.8 
672.6 
672.5 
672.3 
673.5 
674.8 
674.6 
674.0 
674.3 
674.6 
676.6 
676.9 
677.1 
676.4 
676.3 
677.7 
677.5 
677.5 
677.4 
677.2 
677.1 
677.9 
679.4 
682.0 
683.5 
685.6 
687.0 
686.5 
686.3 
688.0 
764.2 
765.4 
764.9 
763.4 
765.7 
768.7 
766.9 
767.6 
766.2 
766.1 
765.2 
762.9 
765.2 
763.3 
762.5 
763.9 
763.5 
763.0 
763.3 
760.7 
768.2 
764.9 
760.2 
759.7 
761.4 
763.0 
761 .7 
760.4 
758.2 
758.9 
757.9 
757.3 
760.7 
766.8 
763.3 
764.4 
767.7 
764.2 
759.1 
760.2 
719.2 
719.9 
721 .8 
726.1 
728.2 
728.4 
729.6 
732.3 
733.4 
729.0 
726.9 
724.0 
724.9 
727.1 
726.8 
728.7 
726.9 
726.5 
726.0 
725.5 
725.8 
727.3 
726.6 
724.9 
727.6 
729.0 
726.7 
725.5 
723.6 
724.3 
723.3 
723.2 
723.8 
729.2 
730.0 
731 .7 
736.4 
731 .5 
728.5 
727.6 
116 
739.3 
740.8 
744.6 
744.4 
752.2 
751.5 
750.7 
749.2 
748.8 
742.9 
737.3 
736.3 
734.6 
736.4 
732.9 
736.1 
733.5 
731.0 
730.5 
727.9 
728.8 
728.7 
727.9 
727.6 
728.1 
731.4 
728.4 
726.6 
725.0 
726.9 
727.1 
725.6 
726.9 
733.7 
734.9 
738.4 
742.9 
738.1 
732.0 
731.4 
731 .3 
729.4 
727.6 
731 .0 
732.7 
734.5 
733.3 
737.2 
734.8 
732.6 
729.2 
728.1 
731.4 
731 .1 
730.8 
732.2 
736.1 
734.4 
735.4 
734.4 
737.6 
735.6 
735.8 
736.1 
737.6 
734.0 
729.9 
730.2 
728.3 
725.3 
727.4 
727.8 
725.6 
726.4 
728.4 
731.4 
729.9 
727.6 
726.1 
727.1 
746.2 
742.1 
747.0 
749.9 
749.5 
750.8 
751 .0 
749.4 
750.4 
749.5 
750.9 
751 .2 
751 .6 
749.1 
746.5 
744.1 
746.1 
746.5 
749.0 
750.4 
750.2 
747.2 
746.5 
746.0 
746.6 
745.8 
742.7 
743.2 
741 .8 
740.2 
738.5 
740.9 
742.6 
740.4 
739.4 
740.9 
740.4 
738.7 
736.9 
735.4 
746.5 
745.0 
747.2 
747.8 
747.5 
746.8 
747.7 
748.0 
748.2 
748.3 
746.6 
745.9 
745.7 
745.8 
744.4 
746.2 
746.0 
747.5 
747.3 
747.9 
748.4 
749.7 
749.3 
747.3 
748.3 
747.9 
747.7 
747.9 
748.8 
748.0 
746.6 
746.5 
748.3 
749.2 
749.5 
750.5 
750.7 
748.6 
747.7 
747.0 
23.6 
23.7 
23.8 
23.8 
23.8 
23.8 
23.r 
23.7 
23.8 
23.8 
23.9 
23.9 
24.0 
24.0 
24.0 
24.0 
24.0 
24.0 
24.0 
24.0 
24.1 
24.1 
24.0 
24.2 
24.3 
24.2 
24.1 
24.2 
24.2 
24.3 
24.2 
24.1 
24 .1 
24.0 
24.0 
24.0 
24.0 
24.0 
23.9 
23.9 
500 147.5 
501 148.6 
502 151 .6 
503 153.4 
504 155.2 
505 156.8 
506 158.5 
507 160.6 
508 162.7 
509 166.8 
510 169.6 
511 172.4 
512 176.4 
513 181 .8 
514 185.8 
515 187.8 
516 188.4 
517 187.3 
518 186.9 
519 185.7 
520 191 .9 
521 189.0 
522 188.7 
523 190.8 
524 191 .0 
525 193.3 
526 195.5 
527 201 .5 
528 205.1 
529 206.0 
530 206.8 
531 208.1 
532 210.5 
533 215.5 
534 215.9 
535 216.6 
536 222.6 
537 224.7 
538 227.6 
539 227 .9 
683.8 
679.9 
671.0 
656.7 
646.0 
633.2 
625.2 
619.6 
614.0 
612.5 
613.3 
614.1 
612.0 
609.9 
614.3 
610.5 
619.5 
618.6 
619.7 
624.1 
631.2 
639.2 
646.2 
657.5 
666.4 
670.3 
674.8 
702.9 
727.6 
740.8 
724.2 
725.9 
742.9 
746.9 
731 .2 
713.6 
724.0 
717.5 
711 .9 
714.8 
690.7 
693.0 
692.7 
691.4 
691.3 
690.2 
689.8 
689.4 
689.0 
688.2 
687.8 
687.3 
686.2 
685.0 
683.3 
682.0 
682.7 
683.7 
684.5 
686.5 
687.3 
688.7 
689.3 
690.4 
691 .5 
692.7 
693.0 
694.1 
694.0 
694.7 
695.4 
696.2 
695.0 
694.8 
693.9 
694.4 
694.1 
694.4 
693.6 
693.8 
760.1 
758.9 
757.8 
755.7 
753.8 
751 .6 
751 .1 
748.1 
745.0 
745.8 
745.5 
745.2 
744.4 
746.0 
742.3 
742.1 
737.8 
739.2 
739.4 
737.2 
736.6 
738.6 
737.6 
739.6 
742.3 
744.7 
744.1 
746.8 
748.0 
747.4 
746.3 
746.4 
746.9 
748.0 
750.1 
748.6 
748.0 
746.9 
745.6 
747.3 
728.1 
725.8 
723.5 
726.1 
725.1 
720.8 
718.9 
716.8 
714.6 
713.9 
713.2 
712.5 
710. 1 
709.7 
708.9 
707.1 
705.2 
704.9 
704.3 
704.8 
704.1 
706.5 
707.0 
708.7 
710.2 
711 .3 
711 .8 
713.4 
714.9 
715.5 
714.7 
715.0 
71 3.7 
713.6 
715.1 
715.4 
715.1 
715.4 
714.6 
715.0 
117 
729.8 
728.3 
725.9 
729.2 
727.9 
726.0 
723.8 
722.1 
720.4 
720.3 
719.9 
719.4 
716.8 
715.2 
714.3 
710.9 
709.2 
709.0 
708.5 
708.3 
709.4 
719.0 
719.1 
716.8 
714.4 
713.7 
714.0 
714.2 
714.3 
714.3 
713.0 
713.6 
714.2 
714.3 
715.5 
715.6 
716.5 
716.7 
715.4 
715.9 
725.0 
725.5 
726.1 
726.4 
724.7 
725.1 
723.7 
722.2 
720.8 
719.9 
719.0 
718.1 
718.9 
718.6 
719.5 
717.2 
717.1 
721.7 
720.5 
721 .8 
723.0 
723.4 
727.1 
730.2 
723.2 
722.0 
723.0 
722.9 
720.8 
719.3 
719.5 
719.4 
720.0 
723.2 
721 .7 
722.8 
724.6 
725.5 
725.8 
727.1 
734.1 
732.6 
731.4 
730.7 
730.3 
729.9 
728.9 
727.3 
725.6 
723.7 
722.9 
722.1 
723.3 
724.1 
723.1 
722.0 
722.5 
725.5 
726.1 
726.8 
727.6 
728.6 
728.7 
729.6 
728.6 
728.5 
728.5 
728.4 
727.1 
727.3 
728.3 
728.9 
729.0 
729.6 
730.4 
731 .6 
731 .8 
731 .2 
730.9 
730.8 
744.5 
743.7 
743.5 
742.1 
740.5 
740.0 
738.0 
736.0 
734.0 
733.8 
733.5 
733.1 
733.0 
732.0 
730.8 
729.6 
729.0 
728.5 
728.0 
728.3 
727.6 
727.9 
728.1 
727.7 
727.6 
728.7 
728.8 
729.2 
729.0 
729.9 
730.3 
730.6 
731 .0 
731 .8 
732.2 
732.6 
732.0 
732.8 
732.4 
733.5 
23.9 
23.!:.' 
23.9 
24.0 
23.8 
23.9 
23.9 
24.0 
24.0 
24.1 
24.1 
24.0 
24.0 
24.1 
24.2 
24.;\ 
24.2 
24.3 
24.3 
24.3 
24.3 
24.3 
24.3 
24.3 
24.3 
24.3 
24.3 
24.2 
24.0 
24.0 
24.0 
24.0 
24.0 
24.0 
24.0 
24.0 
24.0 
24.0 
24.0 
24.1 
540 229.4 
541 228.3 
542 230.8 
543 231.9 
544 230.5 
545 228.9 
546 231.7 
547 235.2 
548 241 .0 
549 241 .3 
550 241.5 
551 243.6 
552 244.7 
553 245.4 
554 249.6 
555 250.6 
556 256.7 
557 257.6 
558 261 .3 
559 269.1 
560 292.6 
561 308.7 
562 305.3 
563 309.1 
564 318.6 
565 328.9 
566 347.7 
567 364.9 
568 386.3 
569 424.1 
570 471.6 
571 526.8 
572 570.7 
573 600.0 
574 615.2 
575 619.7 
576 647.5 
577 656.2 
578 656.6 
579 665.6 
729.4 
717.9 
733.7 
745.9 
748.9 
741.9 
733.5 
731 .0 
722.8 
710.4 
715.3 
711.9 
705.4 
705.0 
686.7 
685.4 
671.9 
673.2 
675.2 
672.2 
669.1 
659.7 
657.9 
658.4 
646.2 
641.0 
629.4 
621.1 
618.2 
611 .1 
602.4 
595.5 
586.6 
584.7 
578.3 
577.4 
572.6 
568.5 
565.5 
563.1 
693.9 
694.1 
693.8 
694.4 
695.1 
695.5 
695.9 
695.2 
694.4 
693.8 
692.4 
691.4 
691.5 
691 .6 
691 .0 
689.5 
689.2 
689.0 
687.5 
686.4 
682.5 
678.8 
678.7 
680.6 
681 .3 
681.8 
680.8 
678.9 
677.1 
675.2 
674.2 
674.0 
673.5 
673.0 
671 .9 
671.0 
669.6 
667.6 
665.7 
662.8 
748.3 
748.5 
749.0 
748.3 
750.0 
749.7 
750.4 
750.7 
750.9 
748.0 
748.6 
749.6 
748.6 
747.6 
747.4 
745.3 
745.0 
742.0 
737.3 
736.9 
732.1 
729.4 
730.6 
731.4 
731 .8 
730.1 
727.7 
728.0 
731 .7 
729.6 
730.8 
731 .9 
733.5 
731.0 
729.4 
727.6 
727.0 
725.4 
722.4 
715.4 
716.2 
717.1 
717.9 
718.2 
718.4 
718.5 
718.1 
717.7 
717.6 
716.5 
715.5 
715.6 
716.3 
716.2 
715.9 
715.7 
715.2 
715.4 
713.9 
712.2 
710.4 
708.3 
705.5 
705.8 
706.1 
706.3 
706.6 
707.8 
708.2 
707.3 
707.6 
709.8 
713.8 
713.3 
711.3 
709.3 
709.6 
706.7 
704.5 
702.8 
118 
717.1 
717.5 
717.9 
718.8 
718.9 
718.9 
719.8 
719.5 
719.1 
719.3 
720.6 
722.4 
721.8 
722.4 
722.2 
723.2 
722.8 
725.3 
723.8 
722.8 
722.9 
721 .7 
717.9 
717.1 
715.5 
715.8 
717.5 
719.8 
720.0 
719.3 
721.5 
724.1 
725.2 
723.7 
719.9 
716.2 
716.4 
713.6 
712.4 
711 .2 
727.2 
727.1 
727.4 
727.7 
726.9 
726.0 
726.1 
727.6 
728.2 
728.8 
731.3 
732.3 
731 .8 
731.4 
731 .3 
732.2 
733.3 
736.1 
736.5 
734.9 
734.8 
732.7 
727.8 
727.1 
724.3 
724.6 
726.4 
727.6 
727.9 
725.8 
726.6 
729.2 
730.6 
730.5 
726.7 
722.3 
723.2 
720.6 
716.2 
714.2 
731.5 
731.4 
731 .6 
732.2 
732.5 
733.3 
733.6 
734.6 
734.1 
733.8 
733.5 
734.1 
734.4 
735.1 
734.2 
734.7 
735.8 
735.9 
734.8 
735.7 
735.1 
733.0 
731 .2 
730.4 
729.9 
729.4 
729.6 
729.4 
729.6 
728.2 
727.9 
729.0 
728.5 
728.9 
726.0 
725.4 
724.9 
723.2 
721 .8 
719.4 
733.6 
733.8 
733.9 
733.7 
734.9 
735.0 
735.0 
735.1 
734.1 
733.5 
732.6 
733.0 
733.5 
733.4 
733.4 
733.3 
734.0 
734.6 
733.1 
732.4 
730.5 
729.1 
728.0 
726.7 
726.0 
724.8 
725.3 
724.5 
724.3 
724.8 
724.1 
725.0 
725.5 
725.9 
726.1 
725.7 
724.8 
724.0 
723.0 
721 .0 
24.0 
24.1 
24.1 
24.0 
24.0 
24.0 
24.0 
24.0 
24.0 
23.9 
24.0 
24.0 
24.0 
24.0 
24.0 
24.0 
24.0 
24.0 
24.0 
24.2 
24.2 
24.3 
24.3 
24.4 
24.L 
24.7 
24.8 
24.8 
24.9 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.1 
25.3 
25.2 
25.r 
25.1 
580 674.5 
581 670.9 
582 674.1 
583 677.3 
584 667.3 
585 669.6 
586 661 .7 
587 656.5 
588 644.2 
589 651 .1 
590 649.7 
591 656.1 
592 663.0 
593 669.0 
594 689.7 
595 725.3 
596 767.3 
597 787.4 
598 814.9 
599 826.2 
600 835.5 
601 833.2 
602 832.3 
603 824.6 
604 848.3 
605 826.7 
606 810.4 
607 790.1 
608 809.9 
609 813.3 
610 814.6 
611 787.2 
612 783.0 
613 799.5 
614 801 .8 
615 782.2 
616 779.2 
617 787.8 
618 766.6 
619 746.8 
560.7 
560.3 
559.7 
559.0 
562.2 
566.5 
571 .2 
570.3 
568.4 
566.5 
569.1 
570.1 
570.6 
573.0 
572.5 
571 .0 
573.7 
572.9 
573.8 
576.1 
574.5 
573.7 
573.0 
571 .9 
571 .5 
570.4 
567.8 
567.0 
567.6 
569.0 
568.1 
568.5 
569.2 
571 .2 
574.6 
579.0 
579.4 
582.6 
580.1 
579.6 
659.8 
657.1 
656.6 
656.1 
655.3 
655.7 
657.1 
656.9 
656.1 
655.1 
656.1 
656.2 
656.8 
659.4 
661 .2 
662.8 
667.6 
669.7 
672.3 
673.5 
672.4 
674.1 
674.2 
676.5 
679.6 
683.8 
682.8 
681 .9 
687.3 
695.0 
700.5 
707.7 
713.1 
713.4 
715.1 
720.0 
722.9 
721 .1 
720.9 
722.9 
708.4 
705.0 
703.7 
702.4 
698.3 
698.8 
701.4 
699.5 
694.7 
694.5 
698.1 
699.1 
698.4 
704.1 
704.5 
706.8 
706.6 
707.4 
708.1 
708.5 
703.8 
704.2 
702.2 
702.7 
702.3 
704.1 
699.8 
700.1 
700.4 
703.6 
709.9 
713.1 
712.8 
712.5 
708.6 
708.3 
708.5 
704.4 
701 .5 
699.0 
701 .1 
700.3 
699.7 
699.0 
697.9 
701 .1 
699.8 
700.8 
697.7 
694.9 
695.6 
695.7 
697.4 
699.0 
699.6 
699.9 
702.6 
702.0 
703.0 
702.2 
699.6 
699.2 
698.4 
699.1 
700.2 
699.2 
696.7 
695.4 
695.5 
696.3 
699.0 
703.0 
702.7 
703.6 
703.0 
701 .1 
700.4 
698.2 
696.9 
696.0 
119 
709.9 
709.5 
708.9 
708.2 
707.7 
708.7 
706.1 
702.4 
699.8 
697.9 
697.9 
697.8 
697.7 
698.2 
698.8 
700.3 
701 .8 
699.5 
701 .7 
700.8 
698.7 
698.2 
697.2 
698.1 
698.2 
696.8 
695.5 
697.2 
696.5 
696.4 
698.3 
702.3 
702.4 
704.1 
701.4 
698.4 
697.7 
697.0 
696.7 
696.3 
712.1 
712.4 
711 .9 
711.4 
710.1 
709.6 
706.3 
703.8 
702.8 
700.0 
699.5 
698.3 
697.6 
700.0 
700.5 
702.2 
701 .6 
701 .8 
703.2 
701 .1 
699.3 
697.6 
699.0 
699.4 
699.5 
698.4 
699.2 
697.5 
696.4 
696.7 
695.8 
700.6 
701 .5 
700.7 
698.3 
696.4 
696.1 
695.7 
693.9 
693.0 
716.9 
715.9 
715.2 
714.5 
713.3 
711.4 
709.9 
709.3 
708.7 
705.1 
705.6 
704.3 
703.1 
704.9 
704.0 
706.2 
705.4 
705.7 
706.4 
705.0 
704.6 
705.7 
705.8 
705.2 
703.9 
705.0 
704.9 
704.5 
705.4 
705.3 
706.8 
708.2 
709.8 
708.9 
708.0 
707.6 
708.5 
707.3 
706.5 
707.7 
719.0 
717.2 
716.3 
715.4 
713.9 
713.6 
713.8 
713.6 
711.5 
709.0 
709.2 
708.7 
708.1 
709.6 
709.3 
709.8 
710.0 
710.1 
710.4 
710.1 
709.3 
710.1 
709.6 
709.2 
708.9 
708.5 
709.0 
707.9 
708.5 
708.9 
709.3 
711 .0 
712.4 
712.5 
711.6 
711 .5 
711 .3 
711 .0 
710.0 
709.8 
25.2 
25.1 
25.1 
25.0 
25.r 
25.1 
25.1 
25.2 
25.3 
25.3 
25.3 
25.3 
25.3 
25.3 
25.1 
25.0 
24.9 
24.8 
24.7 
24.5 
24.4 
24.3 
24.2 
24.1 
24.2 
24.1 
24.0 
23.9 
23.8 
23.7 
23.7 
23.7 
23.7 
23.7 
23.7 
23.8 
23.8 
23.7 
23.7 
23.7 
620 733.9 
621 729.2 
622 721.6 
623 732.1 
624 727.6 
625 729.2 
626 729.6 
627 734.7 
628 734.0 
629 743.5 
630 742.3 
631 742.0 
632 739.9 
633 731 .5 
634 700.4 
635 705.3 
636 698.1 
637 701 .0 
638 701 .5 
639 693.1 
640 694.0 
641 703.2 
642 712.2 
643 730.3 
644 745.5 
645 775.4 
646 801 .3 
647 783.9 
648 767.9 
649 760.5 
650 768.2 
651 767.0 
652 750.9 
653 785.7 
654 812.7 
655 810.0 
656 807.2 
657 775.2 
658 749.0 
659 701.9 
580.7 
579.9 
579.2 
578.8 
578.2 
578.5 
581.0 
578.9 
579.9 
578.3 
578.1 
579.1 
582.1 
582.8 
581 .5 
580.7 
581 .0 
579.8 
580.1 
579.9 
582.4 
584.8 
587.7 
595.2 
601 .5 
604.2 
608.2 
610.1 
606.3 
603.1 
600.7 
601 .5 
600.8 
593.4 
592.4 
591.0 
589.6 
583.4 
577.9 
570.7 
725.6 
728.3 
730.3 
732.8 
729.7 
736.6 
747.9 
744.5 
743.4 
738.0 
732.9 
735.5 
749.4 
760.9 
764.3 
762.9 
763.9 
752.5 
757.0 
763.4 
761 .0 
762.2 
765.0 
767.9 
765.5 
765.7 
773.8 
775.9 
778.0 
774.2 
768.2 
768.4 
765.7 
757.0 
747.5 
746.8 
746.0 
751 .7 
753.6 
758.9 
701 .0 
701 .5 
699.7 
706.0 
703.3 
704.7 
707.6 
708.6 
709.6 
721 .9 
712.4 
712.6 
714.4 
716.7 
717.4 
722.4 
721.5 
715.1 
713.6 
714.8 
713.8 
714.9 
713.2 
711 .3 
710.9 
707.5 
705.3 
703.5 
701 .8 
698.7 
697.9 
699.5 
697.9 
693.3 
689.3 
690.4 
691.4 
696.2 
697.5 
714.0 
695.1 
695.5 
694.4 
694.5 
693.5 
695.5 
697.4 
698.8 
700.6 
705.2 
700.9 
701.3 
703.8 
704.8 
704.5 
704.9 
705.0 
703.8 
704.2 
706.5 
705.0 
704.9 
704.1 
704.6 
705.5 
704.3 
702.4 
701 .5 
701 .8 
701 .5 
699.2 
698.2 
698.6 
696.9 
694.7 
694.0 
693.3 
694.2 
693.2 
703.2 
120 
695.5 
696.6 
696.2 
696.4 
697.4 
698.9 
700.5 
701 .3 
704.6 
709.3 
704.4 
704.9 
707.8 
709.7 
709.5 
710.1 
710.8 
707.3 
707.2 
710.0 
710.1 
709.9 
709.3 
709.7 
710.0 
707.4 
705.5 
704.8 
705.2 
704.6 
704.0 
705.1 
705.2 
705.3 
703.8 
703.4 
702.9 
707.6 
704.1 
709.7 
693.1 
693.6 
693.2 
693.9 
695.5 
696.6 
697.6 
699.0 
701.1 
702. 1 
702.6 
704.0 
705.6 
707.1 
707.3 
708.1 
706.6 
705.1 
704.5 
707.3 
707.0 
707.3 
706.3 
707.0 
706.8 
705.6 
705.0 
705.9 
706.1 
706.3 
705.6 
706.1 
706.8 
705.6 
705.1 
705.1 
705.0 
707.7 
705.6 
709.4 
707.8 
707.4 
707.3 
708.6 
709.0 
709.9 
710.2 
711 .6 
712.7 
714.2 
713.5 
715.9 
716.8 
718.5 
719.3 
719.8 
719.9 
719.2 
721 .5 
721.8 
722.6 
722.8 
723.0 
723.7 
723.5 
722.4 
722.1 
722.2 
722.3 
721 .5 
720.0 
720.5 
720.3 
718.5 
716.9 
716.4 
715.9 
716.6 
715.4 
717.8 
709.0 
708.5 
707.9 
708.3 
708.5 
708.6 
709.4 
710.1 
711.7 
714.4 
713.9 
714.3 
716.1 
717.4 
719.5 
720.4 
721 .5 
722.3 
722.2 
723.0 
722.9 
723.1 
723.7 
723.9 
724.3 
723.7 
723.2 
722.9 
722.6 
721 .3 
719.7 
720.1 
719.4 
717.6 
714.6 
713.9 
713.2 
715.1 
716.5 
717.8 
23.7 
23.7 
23.7 
23.7 
23.7 
23.8 
23.7 
23.7 
23.8 
23.8 
23.8 
23.8 
23.8 
23.R 
23.9 
24.0 
23.9 
23.9 
23.8 
23.9 
23.9 
23.9 
23.9 
23.9 
23.9 
24.0 
24.0 
24.1 
24.1 
24.1 
24.1 
24.0 
24.1 
24.1 
24.0 
24.1 
24.1 
24.0 
24.1 
24.1 
660 680.5 
661 697.7 
662 690.1 
663 676.9 
664 698.3 
665 705.8 
666 716.2 
667 723.8 
668 749.1 
669 757.2 
670 748.6 
671 741.0 
672 742.4 
673 714.4 
674 676.1 
675 663.3 
676 644.9 
677 643.0 
678 708.9 
679 724.9 
680 732.6 
681 716.5 
682 687.0 
683 693.3 
684 671.2 
685 661.7 
686 667.9 
687 652.9 
688 659.5 
689 643.8 
690 657.1 
691 677.7 
692 693.4 
693 719.1 
694 675.2 
695 627.8 
696 587.5 
697 563.0 
698 545.4 
563.0 
566.4 
569.2 
569.3 
568.4 
566.2 
569.8 
568.6 
573.6 
578.8 
581 .8 
581 .5 
581 .1 
580.9 
580.4 
579.4 
578.2 
576.6 
577.7 
576.5 
576.4 
579.4 
582.1 
583.2 
583.7 
584.1 
583.8 
582.8 
582.0 
578.8 
578.9 
580.1 
580.8 
580.9 
578.3 
572.8 
569.0 
567.0 
565.6 
753.4 
745.8 
744.7 
740.5 
742.9 
741.8 
741.4 
745.5 
746.9 
746.7 
746.4 
752.5 
754.8 
755.5 
753.9 
761 .6 
760.9 
753.9 
747.3 
749.1 
753.2 
756.0 
758.8 
752.8 
750.0 
760.2 
759.0 
765.7 
776.6 
761 .2 
753.2 
749.0 
748.3 
747.1 
742.6 
747.5 
753.2 
772.2 
766.9 
709.6 
706.5 
702.5 
702.3 
701.8 
698.6 
697.7 
696.4 
695.3 
696.8 
696.6 
698.1 
707.3 
710.8 
722.6 
730.3 
732.2 
730.9 
724.3 
725.3 
746.8 
743.6 
739.7 
735.4 
730.5 
748.4 
745.3 
754.8 
765.1 
753.9 
735.5 
722.7 
720.5 
722.6 
721 .9 
731.6 
729.3 
734.6 
740.2 
701 .9 
700.2 
697.0 
695.5 
694.5 
693.3 
694.1 
694.8 
693.0 
693.9 
693.5 
693.9 
700.0 
701 .8 
704.7 
711 .3 
718.2 
714.8 
711 .5 
713.5 
719.9 
719.6 
721 .5 
719.7 
717.4 
724.3 
721 .2 
729.2 
733.4 
728.8 
721 .6 
717.5 
715.2 
712.8 
713.7 
721 .2 
719.2 
721 .5 
725.4 
711 .1 
710.8 
707.3 
705.4 
706.5 
705.0 
704.6 
705.4 
702.7 
702.6 
703.5 
706.9 
712.0 
713.1 
715.9 
725.7 
728.5 
725.1 
724.0 
725.1 
735.1 
736.4 
737.3 
733.5 
732.3 
739.2 
736.8 
743.8 
746.3 
742.6 
734.8 
729.9 
729.2 
729.1 
727.7 
732.9 
731 .0 
732.2 
734.9 
712.4 
711.9 
710.1 
709.3 
710.4 
707.6 
707.0 
711.5 
709.4 
708.7 
707.9 
712.1 
713.8 
718.1 
718.3 
724.2 
728.9 
726.7 
726.4 
727.1 
734.6 
735.6 
735.4 
733.1 
737.0 
741.5 
742.0 
745.2 
750.9 
749.4 
743.0 
738.1 
739.5 
738.1 
738.0 
739.3 
739.9 
739.7 
741.4 
718.8 
718.5 
718.0 
718.1 
716.7 
716.0 
715.9 
716.7 
717.6 
716.2 
716.7 
719.1 
722.6 
723.2 
728.1 
733.1 
736.5 
736.2 
735.1 
737.5 
743.1 
745.2 
745.1 
744.0 
745.2 
750.4 
751 .3 
755.6 
757.4 
755.7 
750.7 
747.3 
746.5 
745.9 
743.6 
746.2 
747.3 
750.9 
751.4 
720.0 
718.7 
717.3 
716.0 
716.3 
714.8 
712.5 
713.5 
712.3 
712.9 
712.0 
714.4 
716.1 
718.3 
719.5 
726.4 
732.2 
730.5 
728.9 
730.5 
735.1 
736.4 
737.5 
737.6 
736.9 
742.0 
741 .5 
746.8 
750.9 
750.3 
745.4 
740.3 
737 .5 
736.3 
735.4 
737.3 
739.3 
739.9 
742.6 
24.1 
24.1 
24.1 
24.1 
24.1 
24.1 
24.1 
24.1 
24.• 
24.2 
24.3 
24.3 
24.4 
24.4 
24.5 
24.5 
24.5 
24.6 
24.6 
24.6 
24.6 
24.6 
24.6 
24.6 
24.6 
24.7 
24.7 
24.8 
24.8 
24.8 
24.9 
24.9 
24.9 
24.9 
24.9 
24.9 
24.9 
24.9 
24.9 
699 528.3 564.5 768.4 751 .8 734.0 741 .3 . 747.0 754.9 746.8 24.9 
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700 513.8 
701 501.2 
702 485.5 
703 469.3 
704 460.2 
705 446.8 
706 426.5 
707 413.9 
708 401 .7 
709 394.2 
710 385.3 
711 377.2 
712 368.2 
713 362.6 
714 353.1 
715 347.4 
716 341.4 
717 335.8 
718 333.6 
719 329.3 
720 326.3 
721 323.3 
722 320.3 
723 316.5 
724 313.2 
725 311.2 
726 309.2 
727 305.4 
728 301.3 
729 297.3 
730 294.9 
731 293.5 
732 295.1 
733 292.8 
734 291.9 
735 292.5 
736 290.9 
737 287.6 
738 286.4 
739 285.4 
565.1 
568.7 
567.2 
571.4 
573.8 
579.0 
578.4 
577.5 
576.6 
577.0 
576.3 
574.5 
572.0 
571.8 
572.1 
573.1 
573.5 
571.6 
574.6 
574.2 
575.3 
573.5 
575.1 
574.6 
573.6 
572.1 
570.5 
569.7 
566.6 
565.4 
564.9 
564.6 
564.9 
566.4 
566.1 
564.3 
564.4 
566.2 
566.4 
564.6 
775.3 
810.7 
798.7 
804.8 
822.5 
814.9 
823.2 
810.5 
813.0 
808.7 
818.6 
804.9 
785.4 
778.6 
786.9 
787.9 
780.8 
786.0 
796.8 
797.2 
827.1 
803.3 
802.8 
798.5 
810.7 
812.2 
813.6 
808.9 
801.1 
796.3 
797.6 
790.6 
797.9 
820.9 
820.7 
807.4 
819.9 
820.9 
818.7 
814.5 
750.5 
771.4 
772.7 
772.4 
784.7 
794.6 
800.5 
797.0 
799.9 
796.7 
805.7 
800.9 
786.5 
779.1 
790.3 
782.0 
784.1 
776.1 
786.0 
784.5 
794.4 
789.6 
781 .9 
772.9 
780.4 
783.6 
786.7 
784.9 
779.8 
771.3 
777.1 
771.7 
771.6 
779.1 
786.9 
781.8 
780.2 
782.7 
783.3 
784.1 
732.0 
744.1 
750.4 
750.8 
757.3 
763.8 
772.1 
769.3 
772.1 
769.7 
776.5 
778.9 
771.6 
764.4 
769.3 
764.2 
765.2 
759.6 
766.0 
763.3 
769.4 
768.6 
763.3 
759.6 
762.7 
765.1 
767.4 
767.2 
764.4 
760.1 
764.4 
762.1 
763.6 
768.2 
771 .0 
772.5 
772.4 
776.4 
777.7 
776.1 
122 
743.7 
751 .8 
758.0 
759.1 
763.0 
767.0 
773.4 
774.6 
777.0 
777.9 
782.2 
782.1 
776.6 
772.0 
777.0 
773.4 
773.5 
770.0 
771.1 
770.7 
775.5 
773.7 
771.8 
769.0 
771.0 
772.6 
774.2 
773.2 
770.7 
767.8 
768.8 
769.6 
770.3 
773.5 
774.7 
776.3 
777.8 
781 .0 
781.9 
780.7 
748.3 
755.7 
762.5 
765.0 
768.4 
771.6 
776.0 
779.8 
784.9 
782.6 
783.3 
781 .5 
779.4 
775.4 
781.0 
777.1 
775.3 
774.6 
776.5 
775.7 
779.2 
779.1 
775.8 
773.3 
774.8 
775.8 
776.7 
778.6 
775.0 
771.4 
773.4 
771.4 
773.3 
777.7 
778.4 
778.9 
780.2 
781.5 
782.0 
782.2 
757.8 
766.7 
770.8 
775.1 
779.2 
782.6 
790.7 
791.7 
794.2 
794.7 
797.1 
796.0 
790.9 
787.0 
789.5 
786.5 
784.7 
783.8 
786.3 
785.9 
791 .5 
790.2 
787.3 
784.8 
787.6 
788.9 
790.2 
790.0 
787.0 
784.1 
786.3 
785.6 
787.4 
793.4 
795.0 
794.4 
796.5 
800.6 
800.8 
800.9 
748.3 
756.3 
762.5 
764.0 
768.5 
774.3 
782.1 
782.7 
785.7 
785.1 
789.4 
787.8 
786.2 
780.9 
782.0 
778.9 
778.4 
775.8 
779.6 
777.7 
782.7 
783.8 
779.4 
777.0 
777.3 
779.7 
782.0 
782.8 
780.6 
777.0 
778.0 
777.8 
781.1 
786.0 
787.7 
790.3 
790.0 
795.5 
796.7 
795.3 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.1 
25.2 
25.3 
25.4 
25.4 
25.6 
25.7 
25.8 
26.0 
26.3 
26.4 
26.b 
26.9 
27.1 
27.3 
27.8 
28.2 
28.5 
28.9 
29.1 
29.3 
29.6 
30.1 
30.5 
30.9 
31 / 
32.1 
32.6 
33.2 
33.8 
34.4 
35.1 
35.9 
36.8 
740 283.0 
741 282.3 
742 281 .5 
743 279.0 
744 276.6 
745 274.8 
746 272.4 
747 271.0 
748 267.2 
749 266.0 
750 266.7 
751 265.9 
752 264.0 
753 263.2 
754 263.7 
755 263.4 
756 263.1 
757 262.4 
758 261 .3 
759 260.2 
760 258.8 
761 260.8 
762 267.0 
763 271.0 
764 272.8 
765 272.4 
766 273.2 
767 272.6 
768 268.8 
769 265.1 
770 261.9 
771 258.9 
772 255.5 
773 252.3 
774 252.4 
775 252.9 
776 251.9 
777 251.1 
778 250.2 
779 250.3 
566.0 
567.0 
559.7 
558.5 
560.3 
564.0 
566.9 
566.4 
569.2 
571.8 
572.5 
573.2 
574.6 
581 .2 
584.9 
587.1 
598.7 
601.4 
603.7 
608.5 
620.8 
637.5 
655.4 
670.9 
673.0 
667.7 
664.2 
654.5 
635.8 
655.1 
656.0 
676.6 
675.7 
658.8 
630.2 
623.8 
617.2 
610.5 
597.4 
590.2 
833.8 
830.6 
799.5 
797.8 
819.3 
832.2 
847.2 
830.5 
847.2 
872.4 
859.3 
848.9 
871 .5 
888.3 
893.1 
885.6 
909.3 
870.9 
867.1 
886.8 
902.9 
925.7 
926.3 
935.9 
933.1 
930.3 
927.5 
905.7 
882.1 
895.4 
882.0 
879.4 
888.2 
870.1 
833.5 
827.6 
829.6 
813.3 
796.0 
791.9 
786.6 
794.7 
787.9 
787.6 
792.0 
799.0 
802.4 
801 .5 
804.3 
816.9 
818.4 
822.2 
825.5 
838.4 
839.3 
839.6 
848.5 
846.3 
842.5 
843.6 
849.6 
864.2 
872.2 
882.0 
884.0 
885.8 
880.6 
869.8 
856.1 
867.0 
859.2 
860.9 
867.3 
856.4 
829.7 
822.2 
821.2 
809.2 
796.9 
789.4 
779.1 
787.6 
781.4 
779.2 
780.7 
786.5 
791.2 
791.5 
793.3 
803.2 
806.9 
810.9 
812.5 
826.2 
829.4 
833.4 
844.3 
840.9 
837.6 
839.3 
846.0 
860.0 
872.9 
884.3 
889.3 
890.3 
886.2 
872.8 
858.3 
868.5 
860.0 
863.4 
867.7 
856.5 
829.1 
822.9 
821.6 
808.7 
796.3 
790.3 
123 
783.3 
790.2 
784.5 
783.5 
784.2 
788.7 
792.2 
792.7 
795.6 
802.2 
806.0 
810.4 
814.0 
824.3 
828.7 
833.3 
843.8 
841 .2 
839.6 
842.9 
849.6 
864.6 
878.5 
891.6 
897.8 
899.7 
896.6 
882.8 
868.6 
878.6 
870.0 
872.7 
875.5 
864.1 
838.0 
830.1 
827.9 
815.5 
803.0 
795.5 
785.0 
791.4 
785.1 
783.8 
784.7 
789.7 
793.7 
794.1 
797.4 
805.6 
809.4 
813.5 
817.1 
827.9 
830.8 
834.8 
843.9 
842.4 
840.4 
843.9 
850.2 
864.4 
875.8 
886.8 
892.3 
894.8 
892.1 
882.3 
868.9 
877.1 
869.4 
871 .1 
873.1 
863.1 
839.5 
830.8 
829.1 
817.1 
804.6 
797.3 
806.5 
811 .2 
803.1 
799.8 
803.0 
810.3 
815.8 
813.8 
819.6 
828.6 
831.4 
833.9 
841 .9 
852.9 
858.6 
860.9 
871 .7 
862.6 
863.1 
869.0 
880.0 
897.6 
909.6 
917.0 
922.6 
921 .8 
919.2 
903.7 
892.7 
900.6 
891 .0 
893.8 
894.2 
881 .3 
856.8 
850.0 
847.1 
835.7 
823.4 
818.2 
798.8 
808.4 
800.6 
798.1 
797.7 
803.4 
809.0 
810.3 
810.9 
819.6 
824.7 
829.6 
829.5 
840.6 
846.0 
848.1 
855.5 
854.8 
847.0 
848.0 
855.2 
869.8 
883.6 
895.8 
900.8 
901 .7 
898.4 
886.1 
869.2 
879.5 
871 .3 
871.0 
876 .3 
868.4 
840.0 
830.9 
829.9 
817.1 
803.8 
795.3 
37.7 
39.2 
40.8 
42.7 
44.8 
47.1 
49.5 
50.4 
54.3 
56.3 
58.2 
62.4 
63 . ~ 
65.2 
66.6 
67.6 
77.6 
86.7 
94.5 
102.1 
103.8 
105.5 
107.4 
109.9 
113.3 
116.6 
118./ 
120.2 
122.9 
130.5 
137.0 
140.5 
145.8 
154.5 
171.3 
180.2 
192.0 
199.1 
204.4 
210.4 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 
799 
800 
801 
802 
803 
804 
805 
806 
807 
249.7 
249.1 
248.9 
248.0 
247.6 
247.5 
247.3 
247.1 
247.3 
246.1 
245.6 
245.9 
245.5 
245.4 
244.8 
243.8 
242.7 
241 .7 
241.2 
240.6 
240.3 
240.2 
240.0 
239.4 
238.1 
236.3 
235.3 
233.0 
808 232.2 
809 232.5 
810 231.8 
811 230.5 
812 229.9 
813 228.9 
814 227.1 
815 226.8 
816 225.8 
817 225.9 
818 225.2 
819 225.3 
585.0 
585.7 
580.6 
577.2 
571 .8 
565.7 
576.9 
579.1 
574.3 
573.3 
581 .9 
579.6 
581.4 
579.9 
579.2 
608.0 
636.8 
648.1 
647.8 
647.4 
632.6 
639.3 
625.3 
618.8 
659.7 
707.8 
743.4 
750.6 
710.3 
687.1 
676.4 
642.6 
670.7 
724.3 
760.0 
777.2 
784.9 
763.7 
742.3 
760.2 
797.4 
794.2 
773.7 
764.1 
757.8 
767.6 
786.1 
785.3 
792.2 
799.3 
809.1 
800.6 
805.3 
812.4 
823.0 
842.9 
862.8 
869.1 
876.2 
883.2 
885.0 
882.3 
866.2 
858.6 
869.4 
875.2 
893.7 
909.4 
893.2 
893.7 
882.2 
858.2 
860.0 
853.0 
857.4 
863.7 
885.1 
912.5 
920.1 
933.2 
787.9 
785.1 
774.3 
767.1 
759.7 
757.5 
771 .3 
773.5 
777.1 
782.0 
791 .2 
789.0 
792.2 
800.4 
806.1 
818.5 
830.8 
838.8 
843.0 
847.2 
849.2 
858.0 
848.5 
843.0 
789.7 
786.9 
775.0 
767.3 
760.9 
760.2 
775.6 
778.3 
782.9 
788.2 
798.1 
795.8 
800.5 
809.4 
815.6 
828.4 
841 .1 
848.6 
851 .9 
855.1 
861 .2 
868.0 
856.4 
851 .2 
848.3 858.1 
861 .5 870.9 
872.7 882.6 
882.0 . 892.5 
874.9 
871 .5 
865.3 
846.9 
846.2 
855.4 
864.1 
868.6 
878.8 
885.7 
888.6 
891 .7 
882.4 
880.7 
872.0 
848.5 
848.7 
862.9 
874.7 
881 .3 
893.4 
900.5 
903.9 
910.8 
124 
793.2 
789.6 
778.7 
771 .8 
765.1 
765.0 
776.4 
776.7 
781.4 
784.5 
794.0 
793.6 
796.8 
803.7 
809.7 
823.0 
836.3 
844.3 
848.1 
851 .9 
856.7 
862.9 
853.9 
848.9 
855.1 
867.2 
876.5 
886.1 
878.0 
876.2 
869.9 
849.2 
847.3 
857.8 
866.9 
873.1 
883.0 
887.7 
890.5 
897.2 
795.2 
791 .5 
780.7 
773.5 
766.3 
766.1 
774.4 
774.7 
777.8 
780.9 
787.9 
789.6 
791 .2 
797.0 
802.7 
816.0 
829.2 
839.6 
843.2 
846.7 
852.4 
858.9 
852.1 
847.3 
853.9 
866.6 
877.2 
886.4 
877.1 
876.1 
870.4 
852.7 
852.3 
863.1 
871 .5 
877.5 
889.3 
893.8 
897.3 
902.6 
816.2 
810.9 
800.0 
792.9 
786.5 
790.1 
796.5 
796.3 
801 .3 
805.6 
813.3 
813.6 
816.1 
820.5 
828.1 
840.8 
853.5 
862.2 
865.2 
868.2 
873.0 
874.0 
867.5 
866.5 
872.7 
881.5 
889.6 
897.6 
889.7 
889.5 
881 .6 
865.7 
865.8 
873.8 
879.4 
886.1 
895.9 
902.0 
905.0 
910.3 
793.0 
790.5 
778.7 
771 .1 
763.5 
760.4 
775.6 
776.2 
778.3 
782.8 
793.5 
791.3 
796.0 
803.6 
807.8 
821 .9 
836.0 
844.7 
849.6 
854.5 
859.3 
870.3 
858.2 
850.7 
857.8 
870.8 
881 .2 
893.8 
886.2 
881 .8 
876.0 
853.5 
851.3 
861 .7 
872.0 
877.1 
889.4 
896.4 
900.3 
906.3 
214.5 
226.5 
241 .1 
246.5 
250.1 
255.7 
262.9 
268< 
272.2 
278.7 
283.4 
289.1 
295.7 
301 .7 
306.8 
313.0 
319.2 
324.3 
325.9 
327.5 
331.6 
336.7 
338.2 
342.4 
347.6 
351 .5 
355.7 
360.4 
362.6 
364.9 
368.4 
372.5 
375.3 
376.4 
377.9 
376.7 
375.5 
374.6 
375.9 
377.3 
820 225.2 
821 226.0 
822 224.8 
823 225.2 
824 225.9 
825 225.5 
826 224.5 
827 223.9 
828 222.9 
829 222.7 
830 222.2 
831 221.7 
832 221.3 
833 221.8 
834 221 .2 
835 221.0 
836 219.2 
837 218.5 
838 218.4 
839 217.1 
840 215.6 
841 215.5 
842 215.8 
843 215.3 
844 215.0 
845 215.7 
846 216.0 
847 217.3 
848 216.2 
849 215.1 
850 214.6 
851 213.6 
852 214.2 
853 214.6 
854 . 214.5 
855 214.9 
856 214.8 
756.3 
751 .9 
766.9 
776.9 
757.6 
725.6 
703.4 
751.2 
756.7 
827.7 
821.4 
749.5 
705.5 
677.1 
666.0 
664.2 
685.3 
747.7 
823.8 
783.1 
743.2 
706.3 
753.6 
695.4 
659.3 
637.4 
640.7 
652.0 
691 .6 
675.5 
744.5 
687.9 
659.3 
637.1 
647.9 
669.6 
647.6 
944.9 
926.3 
908.1 
914.3 
923.6 
898.3 
906.5 
872.4 
893.8 
888.2 
902.1 
893.0 
845.2 
820.5 
849.5 
877.7 
891 .5 
910.6 
885.9 
896.7 
910.3 
866.8 
875.6 
830.0 
824.2 
790.0 
856.9 
883.5 
920.5 
878.5 
893.3 
835.2 
800.1 
770.3 
764.9 
818.4 
777.5 
894.6 
890.3 
892.4 
894.8 
895.2 
889.9 
883.3 
887.1 
884.8 
888.1 
894.2 
890.3 
873.7 
855.1 
848.3 
847.4 
850.1 
859.7 
869.6 
869.9 
868.3 
858.2 
857.2 
842.8 
827.5 
815.8 
818.9 
826.8 
837.7 
839.6 
846.2 
833.1 
820.7 
807.7 
799.3 
807.8 
802.4 
914.6 
908.4 
911.3 
914.7 
914.9 
905.1 
898.2 
906.1 
901.2 
906.5 
913.2 
906.9 
884.1 
860.6 
853.8 
855.2 
864.0 
876.4 
890.0 
886.6 
885.8 
870.8 
871.6 
849.8 
828.9 
814.2 
821 .6 
833.7 
850.9 
854.2 
865.0 
843.2 
825.0 
806.9 
796.8 
810.7 
799.3 
899.8 
895.4 
896.9 
900.2 
899.3 
890.8 
883.5 
889.6 
886.8 
891.7 
895.5 
889.5 
871.7 
853.5 
846.1 
843.7 
850.2 
859.4 
871.8 
870.5 
868.0 
855.8 
856.9 
842.6 
826.6 
813.9 
815.2 
822.2 
834.8 
835.0 
844.3 
831 .3 
818.6 
805.5 
796.3 
802.5 
795.1 
905.1 
900.6 
903.2 
906.3 
906.4 
897.9 
892.8 
897.6 
893.9 
897.7 
901 .9 
898.2 
880.9 
864.4 
857.4 
854.9 
860.9 
868.6 
880.3 
879.7 
878.8 
868.6 
869.7 
855.6 
841.4 
828.7 
830.8 
836.7 
847.8 
848.0 
856.6 
844.6 
833.7 
821.4 
811.4 
816.7 
810.0 
911 .6 
909.1 
910.5 
913.7 
909.7 
905.7 
901 .8 
905.4 
901.8 
905.8 
909.0 
904.4 
885.3 
866.2 
863.0 
863.9 
870.6 
877.9 
888.2 
886.2 
885.4 
873.8 
874.0 
855.5 
838.9 
827.3 
834.5 
842.8 
855.4 
855.8 
863.6 
845.0 
831 .5 
817.9 
812.2 
817.0 
809.3 
909.6 
904.6 
908.4 
912.9 
911.9 
905.7 
898.1 
904.7 
902.1 
905.7 
916.1 
910.7 
891 .7 
867.3 
858.6 
860.8 
868.1 
879.3 
890.6 
891 .0 
890.2 
878.5 
877.1 
858.4 
839.3 
824.1 
829.2 
841 .3 
854.2 
856.1 
864.5 
848.1 
832.2 
815.0 
800.0 
812.0 
804.0 
380.5 
382.0 
387.f 
388.5 
396.0 
404.2 
406.5 
406.1 
408.5 
408.4 
409.3 
408.1 
410.1 
410.8 
407.8 
406.9 
406.~ 
403.8 
402.7 
405.8 
409.7 
411.0 
412.5 
416.0 
419.0 
423.5 
429.3 
428.6 
430.9 
433.1 
431 .8 
433.4 
436 .1 
441 .2 
441 .9 
442.7 
443.4 
857 214.9 628.3 754.3 794.7 789.9 787.5 803.1 800.0 796.8 448.8 
858 215.3 619.0 757.3 790.4 785.5 781 .3 796.5 796.3 788.0 449.8 
859 215.4 619.5 800.0 793.5 791 .2 782.2 798.4 798.7 794.9 456.1 
125 
860 216.1 
861 216.4 
862 217.2 
863 216.3 
864 216.7 
865 216.5 
866 217.7 
867 218.2 
868 217.0 
869 218.0 
870 217.8 
871 217.2 
872 216.6 
873 216.3 
874 216.0 
875 215.8 
876 214.5 
877 214.0 
878 215.9 
879 213.6 
880 213.5 
881 213.6 
882 212.0 
883 211 .5 
884 211 .9 
885 209.8 
886 210.2 
887 210.2 
888 210.1 
889 210.3 
890 210.2 
891 210.3 
892 210.5 
893 210.7 
894 210.4 
895 211 .8 
896 210.3 
897 209.4 
898 209.8 
899 209.4 
611 .0 
603.1 
643.8 
634.9 
673.8 
704.8 
796.9 
815.5 
842.7 
894.3 
926.2 
928.3 
930.3 
940.1 
899.0 
831 .2 
772.9 
751 .2 
730.2 
820.9 
838.7 
848.5 
762.2 
706.2 
664.0 
649.4 
648.0 
653.0 
652.5 
641 .1 
637.9 
629.3 
622.9 
701 .7 
757.5 
741.7 
750.1 
848.6 
781.4 
858.7 
795.9 
789.9 
820.8 
806.0 
858.7 
879.9 
912.4 
941 .1 
903.6 
918.5 
892.8 
899.0 
905.2 
928.9 
960.6 
964.0 
956.7 
969.0 
981.9 
990.6 
964.6 
959.4 
937.9 
876.8 
885.1 
824.0 
837.8 
907.2 
953.2 
944.0 
931.3 
932.1 
920.4 
963.6 
957.6 
942.0 
978.7 
972.7 
971.4 
932.9 
793.8 
790.1 
801.3 
801 .5 
811 .1 
824.3 
831 .9 
847.8 
855.5 
867.0 
875.0 
879.2 
883.3 
890.0 
897.0 
897.7 
892.8 
892.4 
892.5 
897.6 
902.9 
906.2 
901 .2 
890.3 
879.8 
871 .1 
868.1 
873.4 
878.8 
877.5 
879.1 
876.9 
872.7 
877.7 
880.6 
885.4 
890.5 
891.0 
893.2 
890.0 
790.4 
785.8 
801 .3 
801 .8 
819.3 
836.4 
852.5 
873.1 
885.2 
903.1 
915.8 
922.7 
929.6 
941 .7 
947.8 
945.3 
939.5 
943.2 
946.9 
953.3 
959.3 
965.1 
956.4 
935.5 
917.0 
900.8 
897.6 
910.6 
923.7 
923.2 
924.9 
922.6 
915.0 
927.6 
929.8 
933.6 
944.3 
947.7 
949.1 
945.4 
126 
780.6 
775.6 
785.4 
786.9 
797.8 
810.6 
827.1 
844.9 
854.8 
870.0 
883.2 
889.6 
895.9 
908.2 
913.5 
908.3 
898.9 
897.7 
897.3 
907.0 
909.3 
913.7 
906.1 
893.0 
877.9 
864.0 
859.1 
863.0 
866.7 
864.4 
865.7 
864.6 
861 .6 
871.9 
879.2 
883.0 
887.6 
897.3 
896.5 
902.0 
796.7 
791.2 
800.1 
801 .5 
809.7 
819.0 
836.9 
854.8 
864.5 
879.6 
891 .0 
897.5 
903.9 
915.6 
921 .6 
918.6 
911 .6 
911 .5 
912.0 
920.8 
923.2 
926.5 
920.8 
907.8 
894.4 
880.1 
873.1 
881 .5 
886.1 
885.0 
886.5 
884.0 
881.5 
888.3 
896.3 
900.5 
905.0 
911.1 
911.4 
912.8 
797.3 
793.5 
804.9 
804.8 
818.8 
830.3 
847.7 
864.5 
873.9 
886.3 
896.4 
902.5 
908.6 
916.6 
921 .9 
920.1 
915.6 
916.3 
920.1 
925.6 
930.4 
933.2 
927.9 
907.5 
892.9 
876.1 
874.1 
881.4 
888.7 
886.5 
887.1 
887.6 
884.5 
893.6 
897.6 
903.1 
910.5 
916.7 
917.0 
914.9 
795.6 
790.2 
803.5 
803.9 
814.8 
831.1 
842.6 
862.2 
870.4 
885.1 
897.1 
903.6 
910.0 
918.2 
929.3 
926.4 
919.1 
917.0 
916.8 
924.0 
932.1 
936.2 
930.9 
917.1 
894.9 
880.6 
873.5 
882.8 
887.4 
887.5 
888.9 
889.0 
884.1 
888.8 
895.5 
902.0 
910.3 
918.1 
918.6 
916.5 
460.9 
462.0 
461.4 
460.1 
462.3 
467.2 
467.6 
468.1 
468.8 
473.2 
481.8 
482.3 
482.7 
481 .-:-
477.2 
485.7 
486.8 
486.0 
488.1 
486.3 
485.1 
483.9 
483.1 
485.2 
486.3 
487.4 
490.7 
494.!=l 
496.0 
494.5 
495.5 
498.2 
501 .7 
505.6 
508.3 
510.8 
515.2 
524.2 
523.7 
523.3 
900 
901 
902 
903 
904 
905 
906 
907 
908 
909 
910 
911 
912 
913 
914 
915 
916 
917 
918 
919 
920 
921 
922 
923 
924 
925 
926 
927 
928 
929 
930 
931 
932 
933 
934 
935 
936 
937 
938 
939 
212.5 
214.2 
214.4 
216.4 
213.5 
215.1 
215.0 
214.6 
215.5 
214.4 
215.3 
216.0 
217.0 
216.3 
218.0 
218.7 
220.4 
222.7 
220.7 
224.4 
224.6 
220.1 
223.2 
221.4 
219.8 
220.2 
223.7 
222.1 
224.5 
225.9 
224.9 
222.1 
222.4 
226.8 
225.2 
224.9 
231 .3 
230.3 
233.2 
233.7 
891 .3 
887.8 
855.7 
808.1 
759.3 
762.5 
725.5 
689.0 
671 .3 
672.8 
682.0 
680.5 
672.1 
764.8 
749.6 
802.1 
822.0 
803.7 
780.1 
846.1 
792.5 
755.5 
866.6 
823.5 
797.7 
775.1 
743.1 
717.7 
707.9 
717.4 
763.3 
767.6 
797.3 
877.2 
835.4 
849.2 
906.1 
881 .6 
823.1 
779.5 
920.4 
947.0 
971.4 
967.4 
913.5 
912.2 
909.0 
891 .6 
868.3 
890.1 
915.7 
911.4 
912.8 
946.8 
946.9 
981.5 
990.9 
989.5 
988.4 
981.1 
928.9 
950.4 
952.3 
941 .3 
895.5 
882.8 
892.8 
922.6 
901.6 
893.4 
906.1 
904.9 
933.6 
970.2 
994.2 
962.0 
939.9 
939.8 
927.4 
945.1 
890.9 
900.5 
902.6 
903.6 
898.1 
892.4 
893.0 
887.1 
880.6 
881.2 
881 .7 
882.8 
883.4 
883.7 
888.2 
888.7 
887.3 
892.7 
894.2 
898.3 
897.8 
898.7 
892.7 
891 .5 
886.4 
882.8 
879.6 
878.5 
878.3 
878.2 
882.8 
883.1 
886.0 
882.5 
890.2 
888.5 
883.6 
885.4 
887.3 
887.1 
947.1 
956.6 
961.1 
959.6 
950.2 
940.7 
939.0 
927.7 
917.2 
913.6 
920.1 
918.9 
919.5 
919.6 
926.3 
933.0 
932.0 
937.5 
941 .5 
947.0 
944.8 
941 .1 
940.2 
935.0 
920.8 
914.6 
911.4 
916.7 
912.6 
914.2 
921.4 
927.6 
931 .5 
930.6 
940.6 
939.3 
931.8 
932.2 
932.5 
935.4 
127 
909.0 
914.4 
916.6 
914.8 
908.3 
903.3 
897.6 
890.2 
883.9 
880.7 
879.9 
881 .9 
880.6 
880.9 
884.8 
890.3 
892.8 
895.1 
899.1 
904.7 
901.1 
897.5 
898.9 
895.4 
887.9 
884.3 
878.5 
879.6 
875.9 
872.6 
877.2 
877.3 
880.3 
882.8 
888.2 
887.1 
887.5 
888.4 
887.4 
886.5 
914.2 
920.1 
923.0 
921 .2 
915.2 
910.0 
906.7 
900.5 
895.1 
893.5 
894.5 
892.7 
892.9 
890.4 
892.3 
899.0 
900.4 
901 .2 
906.9 
911 .5 
908.9 
903.7 
905.5 
901 .6 
897.1 
892.5 
887.1 
889.6 
885.6 
879.5 
883.9 
886.8 
887 .0 
887.6 
894.3 
893.7 
892.5 
892.2 
891 .8 
891 .6 
920.9 
930.1 
935.0 
932.1 
921 .9 
917.9 
912.6 
903.7 
893.1 
892.8 
898.5 
893.9 
895.0 
897.3 
900.2 
903.0 
907.1 
910.4 
913.3 
918.6 
913.2 
910.7 
912.4 
907.4 
897.9 
894.3 
890.3 
890.4 
886.8 
886.1 
891 .7 
896.1 
897.9 
899.7 
908.8 
903.9 
902.0 
902.8 
902.1 
903.0 
925.6 
933.6 
942.3 
939.0 
933.6 
920.5 
918.9 
912.4 
904.7 
894.1 
903.1 
901 .5 
901 .0 
899.5 
907.1 
911 .2 
912.3 
918.4 
920.6 
924.6 
925.0 
921 .6 
923.4 
921.6 
910.8 
905.9 
902.4 
899.5 
895.7 
897.1 
902.3 
904.9 
910.8 
916.5 
920.8 
921 .3 
911 .8 
916.4 
914.8 
914.6 
532.5 
533.8 
533.9 
533.6 
532.2 
533.8 
540.0 
544.6 
547.3 
544.7 
547.f' 
553.0 
547.9 
545.8 
547.3 
549.7 
550.4 
551 .0 
552.6 
556.3 
558.8 
561 .3 
561 .5 
563.8 
572.fi 
573.7 
574.7 
580.9 
584.5 
583.4 
592.4 
590.1 
591 .2 
591 .8 
596.5 
597.8 
599.0 
597.8 
601.4 
606.0 
940 232.2 
941 233.9 
942 231 .8 
943 231 .5 
944 235.8 
945 236.4 
946 237.0 
947 230.6 
948 230.3 
949 228.9 
950 228.3 
951 227.4 
952 227.7 
953 227.3 
954 229.0 
955 226.6 
956 229.3 
957 229.9 
958 232.9 
959 233.3 
960 230.8 
961 231.4 
962 230.0 
963 230.3 
964 231.4 
965 232.5 
966 233.2 
967 235.8 
968 234.1 
969 235.2 
970 238.0 
971 232.6 
972 236.6 
973 234.6 
974 233.2 
975 231 .6 
976 234.0 
977 230.3 
978 231 .7 
979 231.4 
745.0 
746.2 
772.4 
852.6 
812.2 
808.3 
804.4 
851 .5 
839.3 
850.1 
866.1 
862.3 
821 .2 
854.8 
914.7 
894.0 
908.9 
931 .0 
876.0 
864.9 
855.4 
813.4 
784.8 
765.1 
753.6 
792.4 
821 .8 
795.7 
839.3 
848.2 
840.9 
839.3 
843.9 
823.2 
838.1 
813.2 
804.4 
762.9 
770.6 
793.0 
917.3 
942.5 
960.6 
971.4 
965.5 
964.2 
962.9 
960.6 
951 .0 
950.4 
972.9 
977.6 
963.2 
956.8 
927.2 
941 .3 
932.4 
936.5 
942.6 
939.3 
920.0 
907.5 
899.0 
887.8 
882.0 
897.6 
908.1 
907.2 
909.8 
916.8 
906.7 
913.9 
904.8 
912.0 
915.7 
896.5 
878.6 
861.6 
880.3 
878.1 
888.1 
885.1 
884.3 
882.4 
886.0 
886.3 
886.6 
889.5 
888.1 
893.4 
894.2 
898.4 
897.5 
896.4 
893.6 
894.1 
887.1 
887.9 
888.6 
889.2 
884.4 
879.9 
875.5 
870.1 
866.7 
864.6 
867.6 
868.0 
863.8 
864.4 
868.7 
867.3 
868.7 
869.0 
872.5 
872.0 
872.5 
867.5 
864.9 
862.2 
934.5 
932.7 
932.6 
926.5 
935.1 
937.7 
940.2 
941 .3 
940.6 
947.0 
949.1 
949.8 
949.5 
943.5 
942.3 
942.8 
930.5 
929.1 
928.2 
929.3 
922.8 
909.0 
905.6 
896.9 
895.0 
891 .0 
894.8 
894.2 
889.2 
887.3 
891 .3 
888.0 
887.9 
890.6 
891 .7 
890.3 
888.6 
884.1 
879.3 
876.9 
128 
885.1 
882.0 
879.7 
882.2 
885.4 
886.6 
887.7 
890.1 
892.0 
895.8 
898.4 
902.0 
901 .1 
900.0 
902.1 
901 .8 
896.5 
896.1 
892.0 
890.9 
887.1 
879.3 
875.0 
868.6 
862.9 
863.7 
864.6 
864.5 
862.8 
864.2 
867.1 
867.0 
867.1 
869.1 
871.1 
869.3 
868.4 
861.5 
859.2 
856.5 
889.8 
886.1 
884.1 
885.5 
888.1 
889.4 
890.6 
894.1 
894.2 
897.6 
898.8 
902.8 
902.2 
899.6 
900.0 
899.7 
895.4 
894.9 
892.2 
890.9 
886.7 
880.7 
877.5 
872.4 
867.0 
866.6 
868.0 
868.6 
867.1 
867.9 
870.3 
869.9 
869.7 
870.3 
872.3 
871 .0 
869.7 
864.2 
862.0 
859.9 
897.7 
896.9 
896.3 
896.5 
900.4 
902.0 
903.6 
906.1 
907.9 
912.4 
916.6 
920.8 
918.8 
917.7 
919.6 
917.6 
912.5 
909.7 
908.5 
907.3 
899.3 
892.4 
885.8 
878.5 
873.4 
874.8 
877.7 
877.6 
877.7 
878.3 
881.3 
879.2 
880.2 
881.8 
883.3 
879.3 
877.2 
869.6 
867.7 
865.2 
913.0 
912.1 
915.4 
908.2 
914.4 
916.9 
919.3 
920.3 
920.0 
925.5 
927.4 
932.9 
930.8 
928.8 
928.1 
926.0 
919.1 
918.6 
915.9 
916.8 
909.8 
897.1 
892.2 
884.5 
880.6 
878.5 
881.5 
880.9 
877.7 
878.7 
880.1 
877.3 
878.5 
876.8 
876.5 
873.6 
874.1 
867.7 
862.6 
861 .3 
604.5 
605.9 
605.8 
606.7 
605.8 
605.!; 
605.2 
606.2 
609.5 
608.8 
612.4 
610.7 
615.6 
614.3 
617.6 
619.7 
614.8 
617.6 
619.5 
618.r 
618.6 
625.7 
624.9 
624.6 
621 .6 
628.5 
629.3 
627.1 
626.3 
626.6 
626.8 
627.1 
631.5 
634.7 
633.9 
631 .0 
631 .2 
634.1 
637.3 
652.0 
980 231.2 
981 230.9 
982 231.0 
983 232.3 
984 236.4 
985 237.3 
986 239.2 
987 233.9 
988 233.3 
989 232.8 
990 235.7 
991 234.7 
992 238.6 
993 237.5 
994 237.1 
995 232.8 
996 233.2 
997 229.3 
998 229.9 
999 236.0 
1000 232.4 
1001 237.9 
1002 237.8 
1003 236.1 
1004 236.6 
1005 239.4 
1006 242.2 
1007 246.3 
1008 238.5 
1009 239.5 
1010 246.0 
1011 250.1 
1012 251 .1 
1013 257.7 
1014 261 .2 
1015 264.5 
1016 267.8 
1017 268.1 
1018 268.4 
1019 272.2 
779.7 
806.6 
799.3 
794.7 
822.8 
854.3 
824.7 
781.4 
801.8 
811 .0 
778.5 
802.2 
831.2 
840.8 
795.8 
792.5 
823.8 
825.0 
840.3 
853.3 
885.1 
894.2 
906.4 
862.2 
862.6 
889.1 
892.0 
858.7 
879.7 
900.9 
888.6 
910.6 
931.6 
910.3 
944.7 
927.5 
910.3 
920.9 
931.5 
902.1 
883.8 
876.1 
884.6 
884.5 
886.8 
878.8 
863.7 
863.4 
869.4 
866.6 
865.3 
865.1 
869.3 
875.7 
880.9 
879.5 
878.4 
877.1 
873.8 
850.1 
875.1 
878.2 
886.7 
892.2 
887.9 
883.3 
886.9 
898.7 
897.2 
882.4 
867.5 
861.6 
873.4 
879.5 
880.7 
884.3 
887.8 
882.3 
876.8 
891 .6 
861.7 
856.5 
856.3 
857.0 
854.1 
857.5 
860.7 
860.4 
859.9 
860.6 
859.5 
857.8 
860.7 
860.6 
862.7 
864.7 
867.4 
867.1 
865.6 
864.7 
867.8 
869.4 
872.3 
875.3 
871.1 
872.7 
873.9 
874.1 
877.1 
874.4 
873.7 
871.0 
873.0 
871.8 
872.5 
871.8 
871 .1 
871.6 
872.1 
877.0 
876.6 
871.0 
872.4 
874.0 
867.3 
868.9 
870.6 
867.8 
868.9 
870.2 
871.1 
870.7 
870.2 
868.7 
869.7 
870.6 
872.3 
871.7 
870.7 
866.2 
872.9 
873.9 
878.8 
884.7 
878.6 
879.8 
880.4 
881.2 
882.7 
879.3 
875.7 
870.7 
871.2 
871.6 
874.4 
874.5 
874.6 
874.7 
874.8 
879.2 
129 
855.6 
851.5 
851 .0 
852.6 
852.0 
854.9 
857.8 
856.6 
856.3 
856.2 
854.6 
851 .8 
855.8 
857.2 
859.9 
862.1 
865.0 
863.7 
862.5 
862.2 
866.2 
867.7 
870.8 
871.7 
866.7 
868.4 
870.6 
871.3 
870.5 
869.0 
870.6 
867.1 
867.9 
867.1 
866.6 
865.8 
864.9 
865.8 
866.6 
870.7 
858.5 
855.0 
855.2 
854.3 
853.4 
855.3 
857.7 
856.9 
856.6 
856.1 
855.5 
854.2 
857.7 
858.6 
861.0 
862.7 
864.9 
864.6 
863.6 
862.3 
865.7 
867.4 
871 .5 
873.9 
870.6 
872.6 
874.1 
875.1 
876.0 
874.7 
876.0 
873.9 
874.7 
874.6 
874.4 
873.7 
873.0 
873.7 
874.4 
876.6 
862.0 
859.5 
862.2 
862.6 
859.6 
863.0 
864.5 
861.5 
863.3 
864.5 
861.3 
861.9 
864.5 
864.8 
869.2 
870.0 
872.4 
871.7 
871.4 
869.7 
877.1 
876.8 
882.9 
883.6 
878.3 
879.2 
882.0 
883.2 
881.7 
878.2 
877.8 
872.9 
872.9 
872.8 
875.2 
875.7 
876.2 
877.7 
879.1 
884.7 
860.7 
856.3 
856.6 
856.4 
851 .5 
851.4 
857.2 
854.1 
855.0 
856.9 
856.0 
854.9 
857.4 
856.6 
855.0 
854.2 
856.4 
854.5 
856.9 
850.7 
858.2 
861.0 
868.8 
874.4 
871 .0 
874.0 
875.1 
877.0 
878.8 
879.1 
877.0 
875.3 
877.6 
877.4 
883.8 
882.3 
880.8 
881.4 
882.0 
885.0 
649.9 
649.7 
645.3 
644.0 
643.5 
647.9 
651.4 
660.8 
658.3 
661.2 
660.3 
658.2 
659.0 
656.0 
654.L 
657.4 
666.2 
665.6 
666.2 
664.5 
667.1 
666.8 
669.6 
671.0 
669.6 
667.7 
673.3 
676.8 
680.~ 
677.4 
681.7 
680.9 
678.5 
682.3 
679.2 
679.6 
679.9 
685.3 
690.7 
683.0 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
268.6 
261 .2 
262.9 
255.7 
257.6 
257.8 
258.9 
264.6 
266.2 
269.4 
268.0 
268.3 
267.9 
268.7 
273.8 
271 .0 
269.3 
272.7 
273.8 
280.7 
287.1 
285.3 
282.5 
281 .9 
285.1 
286.5 
301.2 
303.8 
316.7 
323.6 
333.3 
325.7 
325.6 
326.2 
329.2 
326.8 
325.0 
316.6 
316.5 
311 .9 
886.4 
895.9 
890.0 
891 .0 
870.1 
839.6 
848.1 
871 .7 
908.9 
877.2 
874.1 
845.2 
834.8 
883.0 
895.3 
912.2 
907.5 
870.9 
889.7 
880.9 
867.0 
886.8 
908.2 
901.2 
919.7 
928.2 
888.6 
891 .6 
907.9 
876.5 
887.1 
907.1 
902.1 
908.0 
922.4 
926.3 
922.6 
949.0 
961 .8 
936.5 
897.1 
900.4 
895.1 
897.4 
892.9 
887.2 
876.4 
860.6 
866.2 
853.8 
876.9 
888.0 
885.8 
881.8 
877.7 
876.0 
876.1 
879.4 
872.7 
876.8 
859.7 
875.8 
867.0 
859.4 
859.7 
863.3 
860.6 
869.0 
872.7 
865.5 
866.5 
875.3 
872.7 
878.8 
877.4 
897.0 
894.0 
883.3 
879.6 
884.0 
879.1 
883.3 
883.5 
885.8 
885.2 
882.2 
879.1 
878.8 
879.8 
880.5 
881.1 
882.6 
882.0 
880.1 
877.2 
879.4 
880.4 
879.6 
879.9 
880.3 
879.4 
880.7 
880.1 
878.1 
879.3 
878.5 
878.2 
879.1 
880.3 
882.4 
884.7 
887.6 
887.9 
885.9 
886.3 
889.9 
891 .7 
894.7 
894.5 
895.5 
880.3 
882.9 
881 .9 
884.8 
882.3 
876.7 
871.0 
870.9 
870.8 
870.2 
872.1 
871 .6 
868.4 
867.3 
863.2 
862.9 
861 .5 
863.7 
861 .9 
862.0 
859.9 
861.1 
859.7 
858.3 
856.9 
856.7 
857.5 
858.5 
859.7 
861 .5 
863.9 
867.7 
868.9 
867.9 
866.6 
869.5 
871 .5 
874.9 
873.4 
874.7 
130 
873.8 
877.7 
878.5 
879.1 
875.6 
873.0 
869.1 
870.7 
874.4 
877.9 
876.8 
876.1 
872.4 
870.8 
868.3 
872.0 
871.4 
870.5 
869.9 
872.0 
873.0 
874.1 
875.6 
876.1 
879.3 
878.7 
880.8 
881 .1 
881.9 
884.2 
888.3 
888.4 
887.8 
883.0 
885.5 
888.6 
891 .6 
894.7 
895.6 
894.8 
879.6 
882.9 
883.0 
884.5 
882.8 
881.8 
878.8 
878.0 
879.5 
879.6 
880.3 
880.1 
878.3 
876.9 
875.0 
876.7 
875.6 
874.8 
873.8 
873.9 
874.1 
874.7 
875.5 
874.8 
876.5 
876.0 
877.6 
878.2 
879.3 
881 .3 
883.4 
885.3 
885.8 
884.4 
885.4 
887.9 
889.9 
893.0 
893.8 
894.3 
887.3 
890.0 
888.7 
890.1 
888.0 
885.5 
881.2 
879.2 
882.7 
880.5 
883.0 
882.5 
880.9 
877.2 
875.8 
875.9 
875.0 
875.7 
873.8 
874.5 
873.6 
874.5 
873.4 
874.4 
875.5 
874.5 
876.0 
875.0 
877.6 
880.3 
883.9 
886.4 
885.9 
885.2 
885.8 
892.1 
893.6 
897.6 
895.7 
896.6 
886.8 
888.5 
886.1 
891 .3 
890.3 
882.2 
879.6 
877.0 
877.8 
877.0 
879.6 
879.2 
878.1 
877.1 
875.0 
875.5 
876.5 
876.8 
874.9 
873.4 
867.0 
870.6 
870.8 
871 .3 
872.7 
870.4 
864.0 
864.9 
866.5 
864.9 
868.3 
874.5 
873.8 
875.7 
872.1 
879.0 
883.6 
888.6 
886.5 
887.1 
676.0 
672.6 
671.5 
671 .0 
669.0 
667.9 
666.7 
675.2 
673.3 
673.0 
666.4 
658.5 
654.1 
651.2 
647.0 
649.2 
651.3 
652.8 
656.7 
660.9 
668.1 
672.6 
669.3 
673.L 
680.7 
684.2 
691.0 
689.0 
690.3 
691.0 
693.9 
693.3 
692.6 
691.0 
693.4 
698.3 
695.2 
689/ 
699.0 
710.3 
1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 
1068 
1069 
1070 
1071 
1072 
1073 
1074 
1075 
1076 
1077 
1078 
1079 
1080 
1081 
1082 
1083 
1084 
1085 
1086 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1094 
1095 
1096 
1097 
1098 
1099 
316.8 
325.1 
336.4 
346.7 
346.2 
357.2 
354.3 
361 .8 
362.7 
364.8 
369.4 
379.1 
387.3 
378.6 
376.7 
375.8 
364.9 
359.9 
360.0 
367.3 
371.4 
379.2 
379.6 
379.9 
365.7 
361 .0 
359.3 
356.1 
358.3 
358.0 
357.7 
359.5 
357.1 
355.0 
358.3 
363.5 
353.8 
349.1 
349.7 
343.4 
940.6 
932.7 
912.1 
906.5 
907.6 
938.4 
963.6 
952.6 
950.0 
920.5 
914.2 
860.6 
906.9 
950.3 
965.8 
987.9 
966.5 
936.9 
926.0 
916.8 
879.2 
890.6 
929.1 
954.8 
949.7 
962.6 
945.1 
969.7 
932.9 
943.5 
954.0 
957.1 
939.4 
963.4 
982.1 
945.3 
937.3 
952.7 
960.9 
980.0 
885.4 
879.4 
877.7 
879.4 
879.9 
879.6 
879.2 
885.8 
878.5 
876.8 
873.1 
874.4 
881 .5 
894.4 
888.0 
887.9 
895.3 
886.2 
894.0 
889.5 
871 .8 
875.6 
887.9 
892.6 
884.7 
883.4 
882.3 
877.4 
876.6 
875.0 
873.3 
868.4 
875.0 
873.6 
870.8 
870.9 
884.2 
891 .7 
887.1 
880.6 
893.6 
893.1 
892.8 
895.9 
896.2 
897.5 
897.9 
897.7 
895.9 
894.6 
892.6 
893.1 
895.8 
898.1 
898.7 
901 .9 
903.5 
903.1 
901 .2 
899.5 
897.5 
898.0 
897.9 
900.2 
898.4 
897.6 
896.3 
892.3 
890.3 
888.5 
886.7 
888.5 
890.2 
890.6 
891 .7 
893.4 
894.3 
896.6 
898.6 
898.5 
873.4 
874.0 
874.6 
876.9 
877.4 
878.6 
879.6 
881.4 
880.3 
880.7 
879.6 
878.5 
879.8 
882.0 
881 .7 
882.8 
884.1 
883.7 
883.2 
882.2 
881 .3 
880.2 
880.6 
881 .3 
880.9 
879.4 
877.9 
875.2 
874.4 
872.7 
870.9 
870.4 
872.0 
870.8 
869.6 
869.9 
870.0 
871 .1 
871 .8 
871 .3 
131 
893.6 
894.5 
895.5 
898.9 
899.7 
900.1 
901.4 
899.0 
896.6 
896.3 
892.1 
893.1 
892.7 
893.9 
896.4 
898.4 
899.7 
900.4 
897.4 
897.7 
894.4 
895.2 
897.2 
897.1 
892.6 
892.3 
892.6 
886.0 
881 .6 
879.2 
876.8 
879.3 
882.6 
882.0 
884.7 
885.3 
887.4 
889.9 
891.4 
893.2 
893.7 
894.7 
894.5 
896.5 
897.3 
898.7 
899.4 
900.1 
898.5 
897.5 
896.4 
896.7 
897.6 
898.9 
899.8 
901 .3 
902.6 
902.8 
901 .7 
901 .5 
898.8 
898.6 
899.9 
900.5 
898.9 
898.5 
897.9 
893.8 
891 .7 
890.5 
889.2 
888.8 
890.2 
890.0 
890.5 
891 .3 
892.5 
894.1 
895.4 
896.2 
896.1 
897.8 
897.6 
901 .5 
901 .7 
906.0 
907.0 
908.3 
905.4 
905.3 
905.9 
906.5 
909.1 
911 .9 
911 .1 
914.3 
913.8 
914.3 
913.6 
914.3 
909.8 
911 .6 
915.3 
914.6 
912.6 
914.8 
912.2 
906.5 
903.6 
901 .6 
899.6 
901 .7 
906.1 
904.1 
902.3 
902.1 
901 .5 
903.6 
900.8 
902.0 
886.1 
880.6 
877.9 
875.8 
873.0 
875.1 
875.2 
876.7 
876.5 
875.2 
872.9 
867.8 
876.0 
885.2 
887.3 
890.9 
897.3 
894.1 
894.2 
887.0 
882.1 
877.9 
878.5 
887.0 
892.7 
892.2 
889.2 
886.7 
886.1 
885.6 
885.1 
886.3 
891.8 
893.7 
892.1 
896.4 
901 .0 
902.9 
906.3 
900.7 
704.0 
699.8 
695.0 
699.8 
699.2 
691 .7 
688.5 
681.4 
681 .3 
679.4 
676.3 
668.7 
662.2 
655.4 
646.3 
639.8 
637.1 
632.6 
624.3 
620.3 
614.0 
610.2 
607.1 
608.4 
604.4 
602.1 
604.1 
600.2 
599.8 
599.3 
598.7 
596.7 
593.3 
593.0 
591 .5 
590.2 
589.0 
591 .7 
594 . ~ 
592.8 
1100 
1101 
1102 
1103 
1104 
1105 
1106 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
337.4 
335.5 
337.8 
334.5 
331 .5 
324.5 
318.8 
319.5 
322.0 
316.6 
320.5 
312.5 
305.1 
323.4 
329.8 
333.3 
346.6 
365.2 
377.5 
387.7 
394.8 
400.5 
393.8 
383.2 
374.5 
365.7 
357.5 
353.3 
353.0 
360.2 
360.1 
356.6 
966.9 
978.8 
966.9 
949.4 
955.8 
978.3 
966.6 
972.3 
974.3 
973.3 
989.6 
984.4 
947.0 
891 .5 
945.4 
915.6 
870.0 
824.4 
870.8 
887.0 
891 .1 
907.1 
940.6 
951 .3 
901.5 
878.4 
879.6 
874.0 
887.1 
943.6 
972.5 
963.2 
352.8 990.9 
347.2 1003.9 
350.0 952.2 
350.5 911.4 
346.9 925.9 
882.7 
879.2 
882.0 
889.2 
893.2 
896.2 
891.4 
887.6 
890.9 
879.6 
872.2 
869.3 
868.7 
872.5 
876.4 
884.9 
878.0 
877.5 
883.7 
878.2 
880.7 
893.8 
902.5 
914.7 
924.2 
926.7 
895.9 
878.2 
855.1 
837.0 
846.2 
849.4 
844.2 
830.5 
801 .9 
797.0 
824.1 
899.5 
898.2 
898.1 
899.7 
900.7 
902.1 
901 .9 
901.4 
900.8 
900.0 
899.7 
899.4 
901 .0 
902.1 
903.6 
904.0 
905.2 
906.9 
908.5 
910.8 
912.6 
916.4 
918.5 
919.6 
913.6 
901.9 
889.7 
880.7 
874.2 
870.0 
863.3 
861.2 
856.5 
853.8 
849.2 
845.0 
838.8 
871.4 
869.4 
870.0 
871 .5 
871.7 
874.5 
873.0 
871 .9 
871 .2 
869.4 
869.9 
871 .3 
874.7 
878.5 
879.9 
882.5 
886.2 
889.3 
891 .8 
897.2 
899.2 
903.1 
906.8 
909.2 
905.4 
893.3 
880.9 
872.0 
869.6 
871 .6 
867.6 
868.9 
869.3 
869.2 
865.9 
862.9 
853.9 
1137 342.8 925.4 834.8 837.0 850.7 
1138 334.8 925.2 841 .9 830.8 841 .5 
1139 330.2 922.1 832.2 825.7 835.5 
132 
894.0 
894.1 
898.4 
897.5 
897.9 
899.8 
896.3 
896.2 
896.0 
895.4 
896.7 
900.8 
905.1 
910.5 
912.3 
914.9 
917.9 
920.4 
920.3 
923.4 
925.4 
926.6 
925.7 
925.6 
912.1 
894.9 
880.3 
868.5 
861 .3 
856.1 
848.9 
845.1 
840.5 
835.5 
828.7 
824.0 
817.7 
812.4 
806.3 
802.0 
896.9 
895.8 
896.8 
897.7 
897.9 
900.0 
898.7 
897.9 
897.7 
896.4 
895.9 
898.1 
900.2 
902.9 
904.7 
906.0 
908.2 
910.5 
911.0 
913.3 
914.9 
917.0 
918.1 
918.8 
912.2 
900.1 
888.6 
877.6 
869.7 
863.3 
856.1 
850.9 
846.3 
842.6 
838.7 
835.3 
831 .6 
827.1 
823.5 
819.4 
899.8 
899.3 
900.6 
901 .3 
901 .5 
904.4 
901.8 
900.6 
899.4 
898.5 
902.3 
902.7 
903.4 
903.3 
906.3 
909.5 
910.2 
910.0 
917.2 
917.3 
916.1 
918.5 
921.4 
920.3 
918.3 
911.1 
902.5 
895.7 
891 .6 
886.6 
883.3 
882.7 
882.0 
876.5 
868.6 
869.0 
872.0 
872.2 
871 .3 
870.3 
905.1 
900.4 
893.6 
894.7 
898.4 
902.3 
907.9 
906.9 
905.0 
903.6 
900.5 
896.9 
897.9 
890.5 
888.7 
887.4 
883.8 
882.2 
883.1 
885.4 
882.0 
882.3 
890.2 
900.8 
903.0 
903.8 
895.9 
889.0 
881.2 
873.1 
865.5 
863.3 
858 .1 
855.6 
849.8 
844.0 
843.2 
844.7 
843.9 
843.8 
589.1 
586.1 
584.2 
586.8 
587.5 
578.7 
561.6 
552.5 
543.1 
530.4 
518.0 
508.9 
495.9 
453.3 
401 .1 
347.9 
284.8 
214.3 
76.3 
51.8 
44.3 
34.8 
31.9 
110.8 
211.C 
291.2 
376.1 
499.9 
~92 . 5 
671 .3 
742.2 
791 .9 
824.0 
865.7 
898.4 
941 .9 
968.0 
981 .7 
993.1 
975.6 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
1148 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
1163 
1164 
1165 
1166 
1167 
1168 
1169 
1170 
1171 
1172 
1173 
1174 
1175 
1176 
1177 
1178 
1179 
323.1 
320.4 
319.0 
925.5 
932.8 
962.9 
320.7 977.4 
322.9 986.2 
325.2 1003.1 
327.9 1009.6 
329.5 1023.2 
330.1 976.1 
328.7 
327.4 
325.2 
323.7 
320.7 
322.8 
325.6 
327.7 
331.0 
334.4 
337.6 
337.1 
336.5 
335.4 
336.2 
339.6 
341.5 
342 .6 
343.2 
342.4 
340.2 
337.1 
334.1 
331.4 
328.6 
325.6 
323.3 
321.4 
320.0 
318.9 
316.9 
943.2 
947.3 
936.5 
937.9 
931 .3 
945.9 
941.4 
936.5 
929.2 
940.2 
950.7 
955.2 
959.7 
948.2 
950.2 
946.8 
939.4 
934.7 
949.3 
972.5 
947.8 
951 .1 
940.2 
931 .0 
920.8 
916.7 
899.8 
896.9 
903.6 
931 .3 
933.2 
829.6 
817.9 
805.5 
811.4 
815.7 
786.1 
780.4 
785.0 
796.7 
806.2 
795.7 
797.0 
806.7 
814.9 
788.7 
772.8 
766.3 
776.6 
758.1 
748.1 
756.0 
763.9 
767.2 
770.3 
775.6 
781 .3 
791 .7 
781 .3 
765.7 
769.2 
772.7 
777.4 
776.1 
786.4 
782.0 
778.0 
775.5 
768.7 
760.4 
764.4 
820.9 
816.1 
812.8 
812.5 
810.3 
806.3 
805.3 
804.3 
800.3 
795.8 
791.2 
789.9 
786.3 
785.7 
781 .9 
781 .1 
779.8 
780.7 
780.4 
777.7 
777.3 
776.8 
773.4 
776.4 
775.5 
772.3 
774.2 
773.9 
771 .0 
768.2 
766.3 
765.2 
764.3 
763.0 
758.5 
757.0 
756.0 
755.0 
753.1 
752.7 
831 .5 
825.5 
824.7 
826.2 
826.8 
825.6 
826.3 
827.7 
824.0 
822.9 
818.5 
817.7 
816.8 
815.1 
809.0 
812.6 
808.9 
815.8 
821.4 
819.2 
818.5 
817.7 
817.5 
822.2 
826.5 
823.2 
825.6 
826.4 
825.1 
820.6 
816.7 
815.1 
813.5 
811.6 
804.7 
801 .8 
800.4 
799.6 
801 .2 
802.2 
133 
797.6 
794.1 
791 .7 
789.5 
788.7 
785.2 
783.2 
781.5 
778.6 
775.0 
772.4 
769.7 
767.0 
764.9 
762.8 
761 .6 
760.8 
759.6 
757.7 
755.4 
754.7 
754.0 
752.5 
752.6 
752.1 
750.1 
748.6 
747.6 
745.8 
744.1 
742.2 
739.9 
738.2 
737.4 
734.0 
733.4 
731 .5 
729.4 
727.9 
726.5 
815.3 
812.1 
808.3 
806.6 
804.1 
801 .1 
797.9 
796.0 
794.4 
792.1 
789.6 
788.3 
786.0 
784.1 
783.0 
781.4 
780.6 
779.4 
777.6 
775.3 
774.8 
774.3 
772.7 
771 .6 
771 .2 
769.8 
769.0 
768.1 
767.1 
766.0 
764.5 
763.4 
762.3 
761 .7 
759.7 
758.3 
756.6 
755.0 
751 .0 
749.7 
869.3 
868.3 
866.9 
868.3 
869.6 
863.7 
861 .9 
861 .2 
859.8 
857.6 
856.1 
856.5 
854.7 
854.3 
852.7 
852.1 
852.2 
852.8 
848.3 
845.0 
844.8 
844.5 
844.0 
846.2 
847.6 
847.5 
848.9 
846.6 
843.0 
840.3 
840.0 
838.5 
839.2 
838.1 
834.1 
833.8 
831.7 
829.3 
822.9 
821 .2 
844.3 
840.9 
838.1 
990.3 
996.3 
1000.5 
837.5 1002.1 
835.4 1001.8 
833.3 999.2 
830.3 1008.3 
827.0 995.8 
824.9 1007.9 
823.0 
821 .6 
821.8 
822.1 
822.6 
819.5 
817.2 
816.7 
817.2 
815.4 
809.4 
809.3 
809.1 
807.1 
810.7 
812.1 
808.0 
810.5 
811.6 
810.3 
807.8 
804.5 
807.6 
805.2 
809.2 
806.8 
804.8 
804.2 
803.8 
798.7 
797.7 
1004.2 
996.7 
1000.L 
991 .7 
993.5 
995.3 
1000.4 
1005.3 
1008.6 
997.7 
996.7 
990.6 
984.4 
997.0 
994.9 
987.5 
989.: 
998.4 
997.1 
981 .2 
997.5 
1010.3 
1008.4 
1016.8 
1025.8 
1031.2 
1017.0 
1028.7 
1041.8 
1043.6 
1043.1 
1180 
1181 
1182 
1183 
1184 
1185 
1186 
1187 
1188 
1189 
1190 
1191 
1192 
1193 
1194 
1195 
1196 
1197 
1198 
1199 
1200 
1201 
1202 
1203 
1204 
1205 
1206 
1207 
1208 
315.5 
312.2 
309.0 
309.0 
308.9 
309.0 
308.6 
310.7 
312.8 
315.6 
318.7 
322.6 
326.3 
328.9 
332.1 
332.4 
333.7 
333.2 
936.8 
910.0 
898.4 
925.9 
915.3 
907.1 
908.0 
906.5 
936.9 
926.5 
936.3 
930.0 
939.0 
940.5 
944.6 
948.5 
975.0 
992.3 
329.4 984.4 
327.8 998.4 
327.2 1006.3 
325.6 994.7 
325.7 994.1 
325.1 
324.8 
324.2 
327.3 
328.3 
330.1 
997.9 
992.4 
992.8 
992.9 
997.5 
992.0 
762.9 
771 .0 
771 .8 
760.9 
755.7 
756.7 
760.0 
766.7 
748.6 
752.3 
747.0 
731.4 
723.4 
714.6 
733.2 
748.6 
737.1 
742.4 
758.4 
748.7 
737.6 
740.5 
747.6 
749.6 
738.8 
744.4 
736.7 
743.0 
754.9 
752.9 
749.7 
748.9 
747.9 
747.7 
747.9 
747.1 
747.0 
746.7 
747.9 
747.7 
747.4 
747.9 
750.4 
749.7 
749.3 
749.1 
750.1 
750.5 
747.8 
746.8 
746.2 
746.1 
746.3 
744.2 
742.7 
744.0 
746.8 
747.7 
1209 331.0 997.3 761 .5 747.2 
1210 333.5 1000.5 748.9 747.1 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
333.6 
333.6 
337.7 
338.6 
998.5 
1009.5 
989.6 
980.5 
340.0 988.7 
342.1 1008.7 
344.2 1010.5 
344.1 999.5 
342.5 994.7 
750.9 
745.1 
739.9 
739.2 
748.8 
743.0 
740.8 
741.4 
757.7 
746.2 
743.3 
743.8 
744.1 
744.6 
744.3 
743.9 
744.1 
744.4 
799.2 
796.0 
794.7 
785.0 
785.7 
788.0 
787.1 
790.9 
788.0 
797.4 
795.8 
794.4 
796.3 
799.1 
799.0 
800.3 
801.5 
802.5 
805.4 
803.4 
803.3 
802.2 
801 .8 
803.3 
800.2 
796.1 
799.5 
801 .9 
806.2 
807.3 
808.3 
806.0 
802.6 
804.4 
805.0 
806.3 
807.0 
805.9 
806.2 
806.0 
134 
725.3 
723.2 
722.6 
722.3 
721 .7 
722.0 
722.4 
723.8 
722.9 
724.3 
724.7 
724.9 
726.4 
727.2 
725.8 
725.3 
724.0 
723.5 
722.4 
720.8 
721 .5 
720.8 
720.9 
720.9 
719.5 
718.4 
719.5 
720.0 
722.2 
721 .7 
722.9 
721 .3 
719.7 
720.2 
720.3 
720.5 
720.9 
720.5 
721 .0 
720.2 
748.5 
746.8 
746.1 
744.6 
743.8 
743.5 
743.7 
743.9 
742.9 
743.2 
743.4 
742.8 
743.4 
743.0 
743.8 
743.9 
743.8 
742.6 
744.1 
743.3 
741.7 
742.6 
740.9 
741.7 
740.8 
740.4 
740.2 
741.1 
742.6 
821 .0 
819.9 
819.3 
816.5 
815.5 
813.5 
816.0 
817.9 
815.9 
817.6 
818.3 
816.8 
817.4 
816.7 
817.8 
819.2 
814.4 
816.1 
818.8 
816.6 
814.6 
813.6 
812.9 
814.9 
813.3 
813.6 
811 .6 
814.9 
816.1 
742.7 817.6 
743.1 816.7 
743.3 
741 .3 
741.4 
741 .3 
741.8 
742.2 
742.3 
743.1 
743.0 
816.1 
811 .9 
810.7 
810.9 
811 .0 
809.7 
809.6 
810.4 
811 .7 
796.8 
797.3 
799.4 
793.2 
791 .6 
792.7 
789.7 
789.6 
787.9 
788.4 
789.3 
786.1 
783.5 
784.4 
786.5 
785.8 
782.8 
784.2 
792.7 
789.0 
788.2 
784.3 
784.4 
786.1 
784.9 
782.7 
782.4 
784.7 
786.8 
1044.3 
1026.8 
1032.0 
1038.3 
1039.3 
1036.6 
1035.4 
1043.3 
1018.9 
1013.5 
1009.7 
1012.1 
1019.7 
1018.5 
1011 .1 
1007.2 
1009.9 
1012.0 
1013.2 
1014.2 
1016.1 
1017.2 
1016.1 
1018.5 
1020.4 
1021 .6 
1025.9 
1026.5 
1024.4 
787.4 1025.3 
786.9 1026.7 
786.3 
783.0 
780.4 
779.2 
779.6 
778.9 
778.0 
777.9 
782.0 
1027.9 
1027.8 
1027.4 
1030.3 
1029.6 
1031 .2 
1030.7 
1029.2 
1025.4 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1228 
1229 
1230 
1231 
1232 
1233 
1234 
1235 
1236 
1237 
1238 
1239 
1240 
1241 
1242 
1243 
1244 
1245 
1246 
1247 
1248 
1249 
1250 
1251 
1252 
1253 
1254 
1255 
1256 
340.7 
340.0 
338.5 
337.9 
962.3 764.2 
963.7 766.6 
981.4 766.3 
956.9 768.3 
336.3 963.7 
334.7 945.1 
339.3 959.4 
347.9 972.3 
351 .2 985.2 
355.2 1004.6 
363.3 954.2 
368.5 975.0 
371 .7 995.1 
375.3 1006.9 
375.5 1002.5 
375.7 998.0 
377.6 1003.0 
381.1 1003.5 
383.9 1010.7 
388.0 1015.2 
390.9 1024.5 
393.5 1022.7 
396.0 1019.7 
399.4 1028.8 
402.9 1019.7 
404.8 1019.1 
405.4 1019.8 
406.1 1026.5 
407.2 1031 .5 
405.0 1032.4 
402.8 998.3 
400.6 1009.0 
399.7 1017.5 
398.6 1020.3 
398.1 999.5 
397.6 
396.1 
994.6 
1008.2 
759.7 
764.2 
762.4 
759.7 
744.9 
762.5 
747.9 
753.5 
752.1 
744.1 
745.2 
746.2 
754.8 
760.6 
771 .8 
755.4 
752.5 
760.7 
757.8 
758.3 
752.5 
747.4 
745.8 
759.7 
762.2 
763.6 
786.6 
780.5 
771.2 
779.6 
782.7 
775.3 
762.2 
745.3 
746.9 
744.7 
744.0 
743.7 
741 .6 
742.1 
742.6 
744.3 
745.9 
745.8 
747.1 
746.2 
745.0 
745.2 
745.4 
745.5 
747.3 
747.0 
745.9 
745.5 
746.4 
746.5 
746.3 
746.1 
746.1 
746.0 
747.4 
748.5 
749.6 
752.6 
752.9 
753.7 
754.0 
754.1 
753.8 
752.2 
805.4 
807.3 
804.2 
803.3 
801 .0 
801 .3 
801 .7 
802.4 
803.0 
805.1 
804.7 
807.2 
806.6 
804.9 
804.9 
804.8 
806.3 
809.0 
808.3 
806.9 
806.3 
806.9 
806.2 
805.8 
805.7 
808.5 
808.1 
811 .3 
812.1 
813.9 
815.4 
814.9 
815.9 
816.7 
816.9 
814.7 
812.5 
720.8 
721.0 
719.6 
718.8 
717.4 
717.9 
718.8 
718.0 
717.3 
718.1 
718.0 
719.3 
718.8 
718.3 
718.1 
717.8 
717.9 
719.4 
718.9 
719.4 
719.3 
719.3 
719.2 
719.7 
719.6 
720.7 
720.9 
723.5 
723.8 
725.0 
725.1 
724.9 
725.6 
725.5 
725.7 
725.3 
725.0 
743.7 815.2 
744.4 817.1 
744.0 816.1 
743.5 816.6 
742.5 
742.3 
743.9 
744.0 
743.0 
744.2 
744.3 
745.9 
745.8 
745.6 
745.7 
745.8 
745.1 
746.4 
747.1 
747.3 
747.7 
748.0 
748.3 
749.1 
749.7 
750.1 
749.7 
750.9 
751 .3 
752.8 
754.3 
754.6 
754.9 
755.4 
756.3 
755.9 
754.9 
816.0 
818.3 
817.4 
816.5 
814.5 
818.0 
816.8 
816.7 
815.7 
814.1 
814.6 
815.1 
816.1 
817.1 
818.8 
818.0 
818.3 
818.9 
818.3 
818.8 
819.3 
817.0 
816.8 
821 .2 
822.3 
824.2 
828.9 
828.6 
828.8 
831 .0 
831.2 
830.5 
828.0 
783.1 1023.7 
784.2 1022.1 
783.6 1001 .5 
787.2 1013.2 
784.4 
785.1 
785.7 
784.4 
783.5 
787.2 
785.6 
788.1 
787.2 
785.3 
785.5 
785.8 
786.0 
790.2 
791.5 
788.8 
788.2 
788.7 
788.6 
788.8 
787.2 
789.0 
789.9 
791 .2 
792.2 
793.5 
797.0 
799.3 
799.4 
803.1 
802.8 
802.4 
800.4 
978.7 
973.4 
956.7 
951 .6 
951.9 
955.2 
963.1 
970.3 
969.7 
970.5 
971 .3 
972.1 
965.5 
972.0 
971 .6 
970.2 
975.7 
960.1 
942.8 
933.3 
927.6 
922.9 
924.4 
926.2 
928.7 
933.2 
936.7 
938.3 
942 .1 
945.1 
942.7 
941 .8 
939.9 
1257 396.7 1020.0 757.9 752.1 812.1 725.3 754.3 826.5 798.4 951 .7 
1258 397.1 1024.4 759.1 752.7 813.3 726.1 754.6 826.2 797.7 957.6 
1259 396.5 1014.6 756.4 752.1 812.4 725.7 754.9 824.9 800.9 957.9 
135 
1260 
1261 
1262 
1263 
1264 
1265 
1266 
1267 
1268 
1269 
1270 
1271 
1272 
1273 
1274 
1275 
1276 
1277 
1278 
1279 
1280 
1281 
1282 
1283 
1284 
1285 
1286 
1287 
1288 
1289 
1290 
1291 
1292 
1293 
1294 
1295 
1296 
1297 
1298 
1299 
398.4 1008.4 
399.4 1015.7 
400.4 1010.3 
404.1 1012.5 
404.4 996.4 
404.7 995.9 
403.7 
403.2 
405.6 
406.3 
406.7 
410.0 
410.8 
412.8 
415.8 
417.8 
421 .6 
423.5 
991 .3 
985.5 
983.0 
990.2 
987.1 
983.7 
984.2 
992.4 
994.3 
992.0 
995.2 
998.3 
425.3 1001 .4 
425.9 994.0 
426.0 
426.0 
425.5 
426.2 
434.2 
441.4 
448.7 
454.9 
459.4 
463.2 
464.2 
462.5 
462.1 
459.7 
462.0 
463.0 
466.0 
466.5 
468.3 
469.1 
984.4 
983.3 
983.1 
989.2 
996.7 
993.1 
990.7 
991 .5 
988.8 
990.6 
992.5 
990.4 
991 .2 
985.6 
981 .7 
987.4 
987.5 
986.5 
989.6 
990.8 
754.1 
747.6 
743.4 
755.7 
771.0 
763.3 
757.4 
771 .8 
759.4 
760.8 
762.2 
754.9 
763.4 
763.9 
757.1 
764.7 
766.3 
767.9 
777.1 
776.4 
768.3 
764.4 
766.0 
765.7 
769.8 
771.4 
774.3 
775.0 
776.8 
778.3 
779.2 
780.6 
781 .0 
781.9 
787.1 
778.5 
779.1 
781 .0 
784.4 
779.9 
751 .6 
751 .2 
751 .0 
753.1 
752.3 
751 .8 
750.9 
751 .9 
750.9 
751.8 
749.8 
750.2 
750.5 
751 .5 
751 .2 
752.4 
753.9 
755.2 
755.7 
755.0 
753.0 
754.1 
755.0 
754.8 
755.7 
756.0 
756.2 
757.5 
757.8 
759.9 
760.4 
761 .1 
762.1 
761 .8 
762.3 
761 .9 
761 .8 
762.5 
762.7 
763.6 
810.7 
810.3 
809.9 
810.8 
810.2 
809.5 
808.8 
808.4 
806.7 
807.0 
807.4 
807.2 
808.1 
809.8 
811 .0 
811 .3 
814.1 
816.3 
817.7 
818.8 
818.3 
816.9 
817.5 
818.5 
820.5 
820.6 
820.5 
822.1 
821 .0 
822.9 
823.8 
824.7 
825.5 
824.4 
824.1 
822.9 
823.8 
823.5 
823.1 
823.5 
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725.6 
726.2 
726.1 
725.3 
725.0 
724.6 
724.0 
723.1 
722.6 
722.9 
722.7 
723.3 
724.0 
724.3 
725.0 
724.8 
726.4 
727.1 
727.3 
727.2 
726.7 
727.0 
727.7 
728.3 
729.0 
729.2 
729.4 
731 .0 
731.4 
733.3 
733.6 
734.1 
735.0 
734.6 
734.9 
735.5 
736.7 
737.1 
737.5 
738.1 
756.0 
757.9 
757.4 
757.0 
756.7 
757.4 
758.1 
756.6 
756.8 
757.8 
756.9 
758.4 
758.5 
758.2 
758.8 
759.0 
759.9 
761.1 
762.1 
763.0 
764.8 
765.2 
763.7 
763.9 
764.9 
767.0 
767.6 
768.1 
768.0 
769.3 
769.4 
769.8 
770.4 
770.7 
771 .0 
771 .6 
772.9 
773.2 
773.4 
773.9 
825.1 
825.6 
824.9 
825.7 
826.7 
825.9 
825.8 
826.6 
824.4 
823.7 
823.2 
822.5 
824.2 
826.0 
826.2 
828.3 
829.7 
830.0 
831 .3 
831.4 
832.1 
831.6 
832.3 
835.5 
834.6 
834.7 
836.7 
834.6 
838.2 
836.8 
837.6 
839.0 
838.4 
839.0 
839.2 
837.8 
837.6 
838.2 
838.7 
837.2 
799.2 
797.6 
796.8 
796.6 
796.0 
795.3 
797.0 
794.7 
791 .7 
791.9 
792.2 
792.5 
791.7 
792.2 
794.4 
794.9 
793.1 
797.4 
964.9 
969.7 
977.5 
1023.2 
1009.2 
1024.1 
1043.9 
1043.3 
1067.2 
1071 .6 
1067.1 
1075.7 
1080.1 
1086.? 
1082.4 
1074.0 
1082.1 
1099.0 
797.3 1100.4 
797.9 1087.3 
798.3 
798.0 
798.2 
796.6 
799.0 
798.8 
799.8 
804.4 
804.2 
805.1 
807.3 
807.7 
807.2 
806.1 
807.0 
805.4 
803.2 
802.9 
805.1 
802.5 
1106.1 
1110.5 
1108.3 
1109.0 
1104.7 
1105.6 
1111.2 
1110.7 
1088.7 
1077.6 
1073.4 
1055.6 
1069.8 
1071 .8 
1091 .8 
1090.9 
1083.1 
1076.5 
1084.9 
1091 .6 
1300 
1301 
1302 
1303 
1304 
1305 
1306 
1307 
1308 
1309 
1310 
1311 
1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
1338 
1339 
468.6 
468.7 
467.6 
464.4 
463.6 
464.6 
463.3 
463.2 
463.0 
462.8 
465.4 
467.2 
469.6 
474.7 
475.5 
478.6 
480.6 
482.7 
484.3 
486.8 
485.7 
487.2 
490.2 
508.3 
523.3 
535.7 
544.0 
550.1 
555.6 
560.2 
564.9 
569.0 
573.7 
575.0 
575.6 
576.6 
575.1 
574.2 
574.6 
575.0 
990.7 
986.3 
987.1 
977.7 
977.3 
977.2 
974.5 
975.8 
977.1 
974.8 
979.4 
978.9 
979.2 
983.5 
985.2 
988.0 
984.1 
989.1 
986.7 
987.5 
987.1 
990.3 
987.3 
989.4 
989.0 
986.1 
984.8 
988.0 
987.6 
988.8 
985.5 
986.4 
983.2 
982.4 
980.1 
977.3 
981 .0 
984.0 
983.3 
980.5 
781.9 
782.3 
780.9 
783.9 
783.6 
782.1 
781 .0 
781 .0 
780.9 
779.9 
782.8 
784.6 
783.7 
781.4 
784.2 
793.2 
789.0 
785.0 
784.5 
785.7 
785.3 
787.7 
792.4 
798.1 
800.9 
802.5 
805.3 
807.3 
804.4 
804.9 
803.1 
809.1 
806.4 
805.8 
793.1 
790.9 
789.9 
792.8 
795.8 
812.5 
764.6 
764.8 
764.3 
764.6 
764.5 
764.7 
764.8 
765.2 
765.6 
766.0 
767.1 
767.8 
768.7 
769.1 
770.3 
770.8 
770.9 
771 .7 
772.3 
774.7 
776.2 
778.3 
779.8 
779.2 
777.7 
778.6 
779.3 
779.5 
781.0 
782.4 
782.8 
783.3 
783.6 
784.9 
784.5 
785.9 
786.4 
786.9 
788.1 
788.6 
824.1 
823.8 
822.8 
821 .9 
820.6 
819.9 
819.0 
818.7 
818.3 
818.1 
819.4 
819.5 
820.0 
820.3 
820.9 
821 .9 
822.8 
823.9 
824.4 
827.5 
828.9 
831.6 
832.8 
832.2 
830.4 
831 .7 
831 .9 
831 .3 
833.1 
834.1 
834.5 
834.8 
834.0 
834.7 
833.9 
834.6 
834.9 
837.3 
839.0 
839.3 
137 
739.0 
739.3 
739.5 
739.6 
739.7 
739.7 
740.0 
740.1 
740.2 
740.6 
741.4 
741. .7 
742.3 
742.7 
743.5 
744.3 
744.5 
745.5 
745.9 
747.2 
748.0 
749.1 
750.1 
750.7 
750.1 
751 .5 
752.2 
752.4 
753.2 
754.4 
755.1 
755.2 
755.5 
756.0 
756.2 
757.2 
757.8 
758.8 
759.8 
760.6 
774.5 
774.4 
774.1 
774.4 
774.3 
774.5 
774.6 
775.5 
776.4 
775.9 
776.4 
777.2 
778.0 
777.9 
778.6 
779.0 
779.2 
780.1 
781 .0 
784.1 
785.0 
787.4 
787.0 
788.1 
787.2 
789.9 
791 .0 
791 .7 
793.4 
795.0 
795.3 
796.9 
801 .2 
804.9 
807.8 
810.8 
812.2 
813.4 
816.0 
818.2 
837.5 
837.3 
837.2 
837.0 
835.8 
836.1 
835.9 
836.0 
836.1 
837.0 
837.3 
838.0 
838.8 
805.2 
805.3 
804.2 
805.6 
803.2 
802.7 
802.6 
802.6 
802.5 
803.7 
804.7 
804.0 
804.4 
840.1 805.2 
842.3 . 807.5 
843.2 808.5 
843.8 
845.4 
847.4 
848.1 
848.7 
850.8 
852.9 
852.1 
853.1 
854.2 
855.3 
854.2 
854.6 
855.2 
856.3 
856.1 
856.7 
857.1 
855.5 
855.4 
855.6 
855.7 
856.6 
857.4 
809.4 
808.3 
809.4 
807.8 
809.5 
816.5 
817.8 
817.3 
816.7 
817.3 
816.6 
817.4 
816.4 
818.0 
819.0 
817.7 
819.0 
818.7 
820.9 
821 .2 
820.4 
821.6 
823.1 
823.9 
1102 .... 
1089.7 
1073.6 
1076.8 
1069.4 
1024.4 
969.8 
951 .2 
932.6 
905.9 
888.4 
877.9 
865.6 
885.4 
882.? 
889.2 
914.2 
917.2 
903.4 
915.0 
912.6 
945.4 
983.5 
979.6 
955.5 
974.0 
962.4 
961 .9 
965.1 
943.7 
920.0 
928.0 
911.1 
894.0 
918.6 
916.1 
913.2 
930.4 
955.6 
956.9 
1340 573.2 983.2 811 .6 790.3 840.3 761.4 819.0 858.0 824.7 953.4 
1341 571 .6 974.2 816.4 790.7 841 .0 761.8 819.1 857.9 825.1 984.0 
1342 566.8 970.2 819.8 788.4 840.0 761.6 818.8 857.0 825.0 972.7 
1343 562.6 969.7 816.5 787.9 838.1 761 .3 818.1 855.0 822.9 973.1 
1344 558.4 962.4 821.9 787.4 836.8 760.7 816.9 854.0 823.2 975.1 
1345 557.1 964.2 821 .5 786.1 834.5 760.1 816.1 852.1 821 .0 942.5 
1346 559.2 960.0 818.0 784.9 831 .9 759.7 815.0 850.1 816.9 916.5 
1347 563.2 959.6 815.7 784.7 830.1 759.6 814.4 849.7 817.1 891 .9 
1348 565.8 964.0 815.2 785.3 829.7 760.0 814.5 849.4 817.3 875.6 
1349 568.1 961.8 817.6 785.0 829.8 760.1 814.8 849.1 817.5 863.0 
1350 571.1 957.3 816.7 785.6 829.6 760.0 814.9 848.8 817.1 874.1 
1351 573.7 962.4 818.6 786.2 829.2 759.8 815.4 848.3 817.4 893.8 
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APPENDIX D: 
Description Location Z Serial 
* (m) Number* Heat Flux Gauge Type* 
Schmidt Boeltar Heat Flux 
Side 48 1227934 Transducer 
Schmidt Boeltar Heat Flux 
Back 48 1227918 Transducer 
Heat Flux Gauge Range (kW/m2)* Heat Flux Mode* Water Temperature (C)* 
150 Total 40 
150 Total 40 
Baseline 
Value 
-0.1612794 
-0.1812363 
Heat Flux Data (kW/m2 ) 
R_ 4_ 4_51 ,m=14.97,b=O 
R_ 4_ 4_52,m=16.69,b=O 
Uncorrected 
Average Heat 
Flux 
73.78093 
59.91952 
Corrected Heat 
Flux Data (kW/m2 ) 
195547 55 1 
195548 55 1 
Final Heat Flux Value (kW/m2 ) 
164.2624 
Initial Heat Flux Value (kW/m2 ) 
0.1912194 
211.944 
Time of Maximum 
Heat Flux (s) 
1257 
1351 
Time 
(s) Side 
-120 -1.07E-02 
-119 -0.16467 
-118 -0.15719 
-117 -0.1497 
-116 -0.16467 
-115 -0.16467 
-114 -0.16467 
-113 -0.16467 
-112 -0.16467 
0.01433629 
Maximum Heat Flux 
(kW/m2 ) 
Average Heat Flux 
(kW/m2 ) 
Heat Flux 
OverRange 
225 179.0378 
211.944 
Back 
-0.011 
-0.20028 
-0.20445 
-0.20863 
-0.2128 
-0.21697 
-0.23366 
-0.20028 
-0.21697 
73.94221 
60.10075 
Heat Flux (kW/m2) 
Side - Baseline 
Adjusted 
0.15061273 
-0.003390603 
0.004094397 
0.011579397 
-0.003390603 
-0.003390603 
-0.003390603 
-0.003390603 
-0.003390603 
139 
225 
Back - Baseline 
Adjusted 
0.1702363 
-0.019043706 
-0.023216207 
-0.027388707 
-0.031561207 
-0.035733707 
-0.052423707 
-0.019043706 
-0.035733707 
-111 -0.1497 -0.20028 0.011579397 -0.019043706 
-110 -0.16467 -0.1669 -0.003390603 0.014336295 
-109 -0.15968 -0.18359 0.001599347 -0.002353706 
-108 -0.15469 -0.20028 0.006589447 -0.019043706 
-107 -0.1497 -0.18359 0.011579397 -0.002353706 
-106 -0.13473 -0.17525 0.026549398 0.005991294 
-105 . -0.1497 -0.1669 0.011579397 . 0.014336295 
-104 -0.16467 -0.18359 -0.003390603 -0.002353706 
-103 -0.15719 -0.18915 0.004094397 -0.007916984 
-102 -0.1497 -0.19472 0.011579397 -0.013480429 
-101 -0.14471 -0.20028 0.016569407 -0.019043706 
-100 -0.13972 -0.20863 0.021559402 -0.027388707 
-99 -0.13473 -0.21697 0. 026549398 -0.035733707 
-98 -0.14222 -0.20028 0.019064397 -0.019043706 
-97 -0.1497 -0.18359 0.011579397 -0.002353706 
-96 -0.13473 -0.1669 0.026549398 0.014336295 
-95 -0.1497 -0.18359 0.011579397 -0.002353706 
-94 -0.16467 -0.19194 -0.003390603 -0.010698706 
-93 -0.17964 -0.20028 -0.018360603 -0.019043706 
-92 -0.16966 -0.18359 -0.008380553 -0.002353706 
-91 -0.15968 -0.1669 0.001599347 0.014336295 
-90 -0.1497 -0.18359 0.011579397 -0.002353706 
-89 -0.16467 -0.20028 -0.003390603 -0.019043706 
-88 -0.15719 -0.18359 0.004094397 -0.002353706 
-87 -0.1497 -0.1669 0.011579397 0.014336295 
-86 -0.15719 -0.18359 0.004094397 -0.002353706 
-85 -0.16467 -0.19194 -0.003390603 -0.010698706 
-84 -0.15968 -0.20028 0.001599347 -0.019043706 
-83 -0.15469 -0.19194 0.006589447 -0.010698706 
-82 -0.1497 -0.18359 0.011579397 -0.002353706 
-81 -0.15719 -0.19194 0.004094397 -0.010698706 
-80 -0.16467 -0.20028 -0.003390603 -0.019043706 
-79 -0.17964 -0.19611 -0.018360603 -0.014871206 
-78 -0.16467 -0.19194 -0.003390603 -0.010698706 
-77 -0.15968 -0.18776 0.001599347 -0.006526206 
-76 -0.15469 -0.18359 0.006589447 -0.002353706 
-75 -0.1497 -0.17803 0.011579397 0.003209572 
-74 -0.1497 -0.17246 0.011579397 0.008773017 
-73 -0.1497 -0.1669 0.011579397 0.014336295 
-72 -0.1497 -0.18359 0.011579397 -0.002353706 
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-71 -0.1497 -0.17525 0.011579397 0.005991294 
-70 -0.16467 -0.1669 -0.003390603 0.014336295 
-69 -0.1497 -0.20028 0.011579397 -0.019043706 
-68 -0.16467 -0.18359 -0.003390603 -0.002353706 
-67 -0.1497 -0.20028 0.011579397 -0.019043706 
-66 -0.13473 -0.18359 0.026549398 -0.002353706 
-65 -0.1497 -0.1669 0.011579397 0.014336295 
-64 -0.16467 -0.20028 -0.003390603 -0.019043706 
-63 -0.1497 -0.20028 0.011579397 -0.019043706 
-62 -0.16467 -0.20028 -0.003390603 -0.019043706 
-61 -0.17964 -0.20028 -0.018360603 -0.019043706 
-60 -0.16467 -0.20028 -0.003390603 -0.019043706 
-59 -0.15719 -0.20028 0.004094397 -0.019043706 
-58 -0.1497 -0.20028 0.011579397 -0.019043706 
-57 -0.1497 -0.20028 0.011579397 -0.019043706 
-56 -0.1497 -0.18359 0.011579397 -0.002353706 
-55 -0.1497 -0.20028 0.011579397 -0.019043706 
-54 -0.1497 -0.19611 0.011579397 -0.014871206 
-53 -0.16467 -0.19194 -0.003390603 -0.010698706 
-52 -0.1497 -0.18776 0.011579397 -0.006526206 
-51 -0.15719 -0.18359 0.004094397 -0.002353706 
-50 -0.16467 -0.1669 -0.003390603 0.014336295 
-49 -0.15968 -0.17525 0.001599347 0.005991294 
-48 -0.15469 -0.18359 0.006589447 -0.002353706 
-47 -0.1497 -0.1669 0.011579397 0.014336295 
-46 -0.1497 -0.17107 0.011579397 0.010163795 
-45 -0.1497 -0.17525 0.011579397 0.005991294 
-44 -0.1497 -0.17942 0.011579397 0.001818794 
-43 -0.1497 -0.18359 0.011579397 -0.002353706 
-42 -0.1497 -0.17803 0.011579397 0.003209572 
-41 -0.1497 -0.17246 0.011579397 0.008773017 
-40 -0.1497 -0.1669 0.011579397 0.014336295 
-39 -0.16467 -0.18359 -0.003390603 -0.002353706 
-38 -0.1497 -0.1669 0.011579397 0.014336295 
-37 -0.17964 -0.21697 -0.018360603 -0.035733707 
-36 -0.16467 -0.20863 -0.003390603 -0.027388707 
-35 -0.16093 -0.20028 0.000351897 -0.019043706 
-34 -0.15719 -0.18359 0.004094397 -0.002353706 
-33 -0.15344 -0.20028 0.007836897 -0.019043706 
-32 -0.1497 -0.18359 0.011579397 -0.002353706 
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-31 -0.1497 -0.17803 0.011579397 0.003209572 
-30 -0.1497 -0.17246 0.011579397 0.008773017 
-29 -0.1497 -0.1669 0.011579397 0.014336295 
-28 -0.1497 -0.17525 0.011579397 0.005991294 
-27 -0.1497 -0.18359 0.011579397 -0.002353706 
-26 -0.1497 -0.20028 0.011579397 -0.019043706 
-25 -0.16467 -0.1669 -0.003390603 0.014336295 
-24 -0.1497 -0.18359 0.011579397 -0.002353706 
-23 -0.16467 -0.19194 -0.003390603 -0.010698706 
-22 -0.1497 -0.20028 0.011579397 -0.019043706 
-21 -0.16467 -0.18359 -0.003390603 -0.002353706 
-20 -0.17964 -0.17803 -0.018360603 0.003209572 
-19 -0.16467 -0.17246 -0.003390603 0.008773017 
-18 -0.15968 -0.1669 0.001599347 0.014336295 
-17 -0.15469 -0.18359 0.006589447 -0.002353706 
-16 -0.1497 -0.1669 0.011579397 0.014336295 
-15 -0.1497 -0.18359 0.011579397 -0.002353706 
-14 -0.1497 -0.17803 0.011579397 0.003209572 
-13 -0.1497 -0.17246 0.011579397 0.008773017 
-12 -0.1497 -0.1669 0.011579397 0.014336295 
-11 -0.16467 -0.18359 -0.003390603 -0.002353706 
-10 -0.1497 -0.1669 0.011579397 0.014336295 
-9 -0.17964 -0.18359 -0.018360603 -0.002353706 
-8 -0.20958 -0.1669 -0.048300604 0.014336295 
-7 -0.19461 -0.18359 -0.033330603 -0.002353706 
-6 -0.16467 -0.18776 -0.003390603 -0.006526206 
-5 -0.1497 -0.19194 0.011579397 -0.010698706 
-4 -0.13473 -0.19611 0.026549398 -0.014871206 
-3 -0.16467 -0.20028 -0.003390603 -0.019043706 
-2 -0.13473 -0.15021 0.026549398 0. 031 026295 
-1 -0.0524 -0.15856 0.108884399 0.022681295 
0 0.02994 -0.1669 0.191219401 0.014336295 
1 0.10479 -0.17107 0.266069402 0.010163795 
2 -0.02245 -0.17525 0.138824415 0.005991294 
3 -0.1497 -0.17942 0.011579397 0.001818794 
4 -0.13473 -0.18359 0.026549398 -0.002353706 
5 -0.10479 -0.20028 0.056489398 -0.019043706 
6 -0.13473 -0.1669 0.026549398 0.014336295 
7 -0.10479 -0.18359 0.056489398 -0.002353706 
8 -0.09731 -0.19194 0.063974398 -0.010698706 
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9 -0.08982 -0.20028 0.071459398 -0.019043706 
10 -0.10479 -0.1669 0.056489398 0.014336295 
11 -0.11976 -0.20028 0. 04151 941 3 -0.019043706 
12 -0.13473 -0.19472 0.026549398 -0.013480429 
13 -0.14222 -0.18915 0.019064397 -0.007916984 
14 -0.1497 -0.18359 0.011579397 -0.002353706 
15 -0.11976 -0.19194 0.041519398 -0.010698706 
16 -0.10978 -0.20028 0.051499388 -0.019043706 
17 -0.0998 -0.18359 0.061479393 -0.002353706 
18 -0.08982 -0.1669 0.071459398 0.014336295 
19 -0.10479 -0.15856 0.056489398 0.022681295 
20 -0.11976 -0.15021 0.041519398 0.031026295 
21 -0.01497 -0.13352 0.1463094 0.047716296 
22 -0.10479 -0.13908 0.056489398 0.042152951 
23 -0.13473 -0.14465 0.026549398 0.03658964 
24 -0.10479 -0.15021 0.056489398 0.031026295 
25 -0.08982 -0.15438 0.071459398 0.026853795 
26 -0.10479 -0.15856 0.056489398 0.022681295 
27 -0.05489 -0.16273 0.106389409 0.018508811 
28 -0.00499 -0.1669 0.156289399 0.014336295 
29 0.04491 -0.15577 0.206189401 0.025462967 
30 -0.07485 -0.14465 0.086429399 0.036589623 
31 -0.08982 -0.13352 0.071459398 0.047716296 
32 -0.10479 -0.1669 0.056489398 0.014336295 
33 -0.08982 -0.18359 0.071459398 -0.002353706 
34 -0.07485 -0.20028 0.086429.399 -0.019043706 
35 -0.05988 -0.1669 0.101399399 0.014336295 
36 -0.10479 -0.13352 0.056489398 0.047716296 
37 -0.05988 -0.1669 0.101399399 0.014336295 
38 -0.03743 -0.17803 0.123854399 0.003209572 
39 -0.01497 -0.18915 0.1463094 -0.007916984 
40 -0.04491 -0.20028 0.116369399 -0.019043706 
41 -0.01497 -0.15021 0.1463094 0.031026295 
42 0.07485 -0.11683 0.236129401 0.064406296 
43 -0.02994 -0.13352 0.131339399 0.047716312 
44 -0.03743 -0.15021 0.123854399 0. 031 026295 
45 -0.04491 -0.11683 0.116369399 0.064406296 
46 -0.02994 -0.13352 0.131339399 0.047716312 
47 -0.05988 -0.15021 0.101399399 0. 031 026295 
48 -0.0499 -0.1669 0.111379404 0.014336295 
143 
49 -0.03992 -0.13352 0.121359394 0.047716296 
50 -0.02994 -0.11683 0.131339399 0.064406296 
51 -0.03493 -0.10014 0.126349404 0.081096297 
52 -0.03992 -0.11683 0.121359394 0.064406296 
53 -0.04491 -0.13352 0.116369399 0.047716296 
54 0 -0.12518 0.1612794 0.056061296 
55 -0.05988 -0.11683 0.101399399 0.064406296 
56 -0.04491 -0.11266 0.116369399 0.068578796 
57 -0.03743 -0.10849 0.123854399 0.072751297 
58 -0.02994 -0.10431 0.131339399 0.076923797 
59 -0.04491 -0.10014 0.116369399 0.081096297 
60 -0.07485 -0.11683 0.086429399 0.064406296 
61 0.04491 -0.13352 0.206189401 0.047716296 
62 0.16467 -0.13908 0.325949403 0.042152951 
63 0.28443 -0.14465 0.445709405 0.03658964 
64 0.40419 -0.15021 0.565469407 0. 031 026295 
65 -0.05988 -0.13352 0.101399399 0.047716296 
66 0.112275 -0.11683 0.273554372 0.064406296 
67 0.28443 -0.10014 0.445709405 0.081096297 
68 -0.07485 -0.13352 0.086429399 0.047716296 
69 -0.04491 -0.11683 0.116369399 0.064406296 
70 0.04491 -0.13352 0.206189401 0.047716296 
71 0.22455 -0.15021 0.385829404 0. 031 026295 
72 0.55389 -0.14465 0.71516941 0.03658964 
73 0.23952 -0.13908 0.400799404 0.042152951 
74 0.34431 -0.13352 0.505589406 0.047716296 
75 0.1497 -0.11683 0.310979403 0.064406296 
76 -0.04491 -0.10014 0.116369399 0.081096297 
77 0.31437 -0.13352 0.475649406 0.047716296 
78 0.11976 -0.11683 0.281039402 0.064406296 
79 0.82335 -0.13352 0.984629415 0.047716296 
80 0.22455 -0.12518 0.385829404 0.056061296 
81 0.25449 -0.11683 0.415769405 0.064406296 
82 0.1497 -0.13352 0. 31 0979403 0.047716296 
83 0.19461 -0.12518 0.355889403 0.056061296 
84 0.20958 -0.11683 0.370859404 0.064406296 
85 0.32934 -0.10849 0.490619406 0.072751297 
86 0.16467 -0.10014 0.325949403 0.081096297 
87 0.07485 -0.11683 0.236129401 0.064406296 
88 0.17964 -0.15021 0.340919403 0. 031 026295 
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89 0.32934 -0.14187 0.490619406 0.039371295 
90 0.41916 -0.13352 0.580439407 0.047716296 
91 0.40419 -0.15021 0.565469407 0.031026295 
92 0.05988 -0.10014 0.221159401 0.081096297 
93 0.40419 -0.13352 0.565469407 0.047716296 
94 0.34431 -0.08345 0.505589406 0.097786297 
95 0.07485 -0.09458 0.236129401 0.086659625 
96 0.13473 -0.1057 0.296009402 0.075532969 
97 0.38922 -0.11683 0.550499407 0.064406296 
98 0.4491 -0.10014 0.610379408 0.081096297 
99 0.31437 -0.0918 0.475649406 0.089441297 
100 0.37425 -0.08345 0.535529407 0.097786297 
101 0.38922 -0.11683 0.550499407 0.064406296 
102 0.47904 -0.10014 0.640319409 0.081096297 
103 0.65868 -0.1057 0.819959412 0.075532969 
104 0.26946 -0.11127 0.430739405 0.069969624 
105 0.22455 -0.11683 0.385829404 0.064406296 
106 0.26946 -0.08345 0.430739405 0.097786297 
107 0.86826 -0.10014 1.029539415 0.081096297 
108 0.25449 -0.08345 0.415769405 0.097786297 
109 0.52395 -0.10014 0.685229409 0.081096297 
110 1.15269 -0.08345 1.313969421 0.097786297 
111 0.5988 -0.10014 0. 760079411 0.081096297 
112 0.79341 -0.09597 0.954689414 0.085268797 
113 0.76347 -0.0918 0.924749414 0.089441297 
114 0.61377 -0.08762 0. 775049411 0.093613797 
115 0.40419 -0.08345 0.565469407 0.097786297 
116 0.88323 -0.10014 1. 044509416 0.081096297 
117 0.50898 -0.09597 0.670259409 0.085268797 
118 1.31736 -0.0918 1.4 78639423 0.089441297 
119 0.61377 -0.08762 0.775049411 0.093613797 
120 0.67365 -0.08345 0.834929412 0.097786297 
121 0.68862 -0.11683 0.849899412 0.064406296 
122 1.37724 -0.10014 1.538519425 0.081096297 
123 0.76347 -0.09458 0.924749414 0.086659625 
124 0.58383 -0.08901 0.74510941 0.092222969 
125 0.71856 -0.08345 0.879839413 0.097786297 
126 0.83832 -0.09458 0.999599415 0.086659625 
127 0.85329 -0.1057 1.014569415 0.075532969 
128 0.64371 -0.11683 0.804989411 0. 064406296 
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129 1.33233 -0.08345 1 .493609424 0.097786297 
130 0.31437 -0.05007 0.475649406 0.131166298 
131 0.70359 -0.10014 0.864869413 0.081096297 
132 0.2994 -0.11683 0.460679405 0.064406296 
133 0.86826 -0.10014 1.029539415 0.081096297 
134 0.62874 -0.0918 0. 790019411 0. 089441297 
135 1.22754 -0.08345 1. 388819422 0.097786297 
136 0.95808 -0.10014 1. 119359417 0.081096297 
137 1.43712 -0.08345 1.598399426 0.097786297 
138 0.61377 -0.10014 0. 775049411 0.081096297 
139 0.91317 -0.11683 1.074449416 0.064406296 
140 0.64371 -0.10014 0.804989411 0.081096297 
141 0.65868 -0.08345 0.819959412 0.097786297 
142 0.40419 -0.10014 0.565469407 0.081096297 
143 0.82335 -0.08345 0.984629415 0.097786297 
144 1.03293 -0.06676 1. 194209418 0.114476298 
145 1.09281 -0.07511 1.254089419 0.106131298 
146 1.15269 -0.08345 1.313969421 0.097786297 
147 0.82335 -0.07789 0.984629415 0.103349625 
148 1.160175 -0.07232 1.321454421 0.108912953 
149 1.497 -0.06676 1.658279427 0.114476298 
150 1.1976 -0.08345 1.358879421 0.097786297 
151 1.27245 -0.10014 1.433729423 0.081096297 
152 0.61377 -0.06676 0.775049411 0.114476298 
153 1.70658 -0.08345 1.86785943 0.097786297 
154 0.88323 -0.10014 1 . 044509416 0.081096297 
155 0.86826 -0.08345 1.029539415 0.097786297 
156 0.88323 -0.10014 1.044509416 0.081096297 
157 0.76347 -0.11683 0.924749414 0.064406296 
158 1.0479 -0.08345 1.209179419 0.097786297 
159 0.85329 -0.08345 1.014569415 0.097786297 
160 0.88323 -0.08345 1 . 044509416 0.097786297 
161 0.98802 -0.08345 1.149299418 0.097786297 
162 0.34431 -0.08345 0.505589406 0.097786297 
163 1.13772 -0.06676 1.29899942 0.114476298 
164 1.09281 -0.07232 1.254089419 0.108912953 
165 0.68862 -0.07789 0. 849899412 0.103349625 
166 1.16766 -0.08345 1.328939421 0.097786297 
167 1.03293 -0.07789 1.194209418 0.103349625 
168 0.58383 -0.07232 0.74510941 0.108912953 
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169 0.7485 -0.06676 0.909779413 0.114476298 
170 0.80838 -0.08345 0. 969659414 0.097786297 
171 0.55389 -0.07232 0.71516941 0.10891297 
172 1.24251 -0.0612 1.403789422 0.120039626 
173 1.1976 -0.05007 1.358879421 0.131166298 
174 1.21257 -0.06676 1.373849422 0.114476298 
175 1.25748 -0.05007 1.418759422 0.131166298 
176 0.97305 0.03338 1.134329417 0.214616301 
177 0.61377 0.01669 0.775049411 0.197926301 
178 0.41916 -0.01669 0.580439407 0.164546299 
179 0.83832 -0.06676 0.999599415 0.114476298 
180 1.00299 -0.08345 1. 164269418 0.097786297 
181 0.37425 -0.07232 0.535529407 0.10891297 
182 1.21257 -0.0612 1.373849422 0.120039626 
183 1.03293 -0.05007 1. 194209418 0.131166298 
184 1.48203 0.025035 1.643309426 0.206271301 
185 1.21257 0.10014 1.373849422 0.281376303 
186 1.25748 0.01669 1.418759422 0.197926301 
187 0.94311 0.10014 1 . 1 04389417 0.281376303 
188 1.3473 0.06676 1 . 508579424 0.247996302 
189 0.8982 0.31711 1.059479416 0.49834631 
190 1.01796 0.08345 1.179239418 0.264686303 
191 0.61377 0.027817 0.775049411 0.209052973 
192 0.94311 -0.02782 1.104389417 0.153419627 
193 0.8982 -0.08345 1.059479416 0.097786297 
194 1.73652 0.01669 1.897799431 0.197926301 
195 0.94311 0.03338 1 . 1 04389417 0.214616301 
196 1.42215 0.18359 1 . 583429425 0.364826306 
197 1.07784 0.08345 1.239119419 0.264686303 
198 1.01796 0.01669 1.179239418 0. 19792630 1 
199 1.03293 -0.06676 1.194209418 0.114476298 
200 1.22754 0.05007 1.388819422 0.231306302 
201 0.88323 0.08345 1 . 044509416 0.264686303 
202 1.0479 0 1.209179419 0.1812363 
203 0.70359 -0.06676 0.864869413 0.114476298 
204 1.10778 0.06676 1.26905942 0.247996302 
205 0.95808 -0.03338 1. 119359417 0.147856299 
206 1.06287 0.01669 1.224149419 0.197926301 
207 1.55688 0.05007 1.718159428 0.231306302 
208 1.497 0.08345 1.658279427 0.264686303 
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209 2.29041 0.20028 2.451689441 0.381516306 
210 1.73652 0.08345 1 . 897799431 0.264686303 
211 1.3473 -0.01669 1 . 508579424 0.164546299 
212 0.91317 0.10014 1.074449416 0.281376303 
213 1.3473 0.26704 1.508579424 0.448276309 
214 1.13772 0.35049 1.29899942 0.531726311 
215 1.9461 0.05007 2.107379435 0.231306302 
216 1.27245 0.01669 1.433729423 0.197926301 
217 1.12275 0 1.28402942 0.1812363 
218 1.66167 -0.01669 1.82294943 0.164546299 
219 1.744005 0.041725 1 . 905284431 0.222961301 
220 1.82634 0.10014 1. 987619433 0.281376303 
221 1.39221 0.28373 1 . 553489425 0.464966309 
222 1.45209 0.35049 1. 613369426 0.531726311 
223 1.37724 0.1669 1.538519425 0.348136305 
224 1.46706 0.05007 1.628339426 0.231306302 
225 1.24251 0.1669 1.403789422 0.348136305 
226 1.61676 0.10014 1 . 778039429 0.281376303 
227 1.3473 0.05007 1.508579424 0.231306302 
228 1.54191 0.26704 1. 703189428 0.448276309 
229 1.61676 0.36718 1. 778039429 0.548416312 
230 1.33233 0.18359 1.493609424 0.364826306 
231 1.45209 0.08345 1.613369426 0.264686303 
232 2.42514 0.06676 2.586419443 0.247996302 
233 1.52694 0.08345 1 . 688219427 0.264686303 
234 1.497 0.25035 1.658279427 0.431586308 
235 1.93113 0.35049 2.092409434 0.531726311 
236 1.1976 0.25035 1.358879421 0.431586308 
237 2.15568 0.21697 2.316959438 0.398206307 
238 1.69161 0.23366 1.85288943 0.414896307 
239 1.84131 0.31711 2.002589433 0.49834631 
240 1.7964 0.23366 1 . 957679432 0.414896307 
241 1.58682 0.30042 1 . 7 48099428 0.48165631 
242 2.94909 0.6676 3.110369453 0.848836321 
243 1.61676 0.45063 1. 778039429 0.631866314 
244 1.46706 0.53408 1.628339426 0.715316317 
245 1.30239 0.71767 1.463669423 0.898906323 
246 1.66167 0.90126 1.82294943 1.082496329 
247 1.40718 0.40056 1.568459425 0.581796313 
248 1.90119 0.45063 2.062469434 0.631866314 
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249 1.81137 0.56746 1 . 972649432 0.748696318 
250 1.67664 0.65091 1.83791943 0.832146321 
251 1.78143 0.70098 1 . 942709432 0.882216322 
252 1.85628 0.90126 2.017559433 1 . 082496329 
253 2.08083 0.81781 2.2421 09437 0.999046326 
254 2.52993 0.98471 2.691209445 1 .165946332 
255 1.9461 1.10154 2.107379435 1.282776335 
256 1.60179 1.86928 1. 763069429 2.05051636 
257 2.38023 1.15161 2.541509442 1.332846337 
258 2.2455 1.31851 2.40677944 1.4997 46342 
259 2.6946 1.30182 2.855879448 1 .483056342 
260 2.66466 1.46872 2.825939448 1.649956347 
261 2.75448 1.51879 2.915759449 1 . 700026349 
262 5.3892 1.56886 5.550479496 1.75009635 
263 10.43409 1.76914 10.59536959 1.950376357 
264 19.80531 1.85259 19.96658975 2.033826359 
265 15.1197 2.08625 15.28097967 2.267 486367 
266 19.6107 2.3366 19.77197975 2.517836375 
267 12.2754 2.48681 12.43667962 2.66804638 
268 11.30235 3.05427 11.4636296 3.235506398 
269 9.76044 2.63702 9.921719574 2.818256384 
270 8.92212 2.77054 9.083399559 2.951776389 
271 8.15865 3.47152 8.319929546 3.652756411 
272 8.982 3.57166 9.14327956 3.752896414 
273 10.11972 4.23926 10.28099958 4.420496436 
274 9.20655 3.90546 9.367829564 4.086696425 
275 7.38021 3.8387 7.541489532 4.019936423 
276 6.76644 3.98891 6.927719521 4.170146428 
277 5.95806 3.82201 6.119339506 4.003246422 
278 5.34429 3.97222 5.505569495 4.153456427 
279 5.97303 3.60504 6.134309507 3.786276415 
280 5.32932 3.52159 5.490599495 3. 702826413 
281 5.31435 3.73856 5.4 75629495 3.91979642 
282 5.91315 4.03898 6.074429505 4.220216429 
283 6.19758 5.42425 6.358859511 5.605486474 
284 5.62872 5.54108 5.7899995 5.722316477 
285 6.39219 5.007 6.553469514 5.18823646 
286 6.96105 5.07376 7.122329524 5.254996462 
287 6.27243 5.44094 6.433709512 5.622176474 
288 6.79638 5.20728 6.957659521 5.388516467 
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289 7.08081 5.75805 7.242089526 5.939286484 
290 7.36524 5.983365 7.526519531 6.164601491 
291 7.64967 6.20868 7.810949536 6.389916499 
292 8.14368 5.70798 8.304959545 5.889216483 
293 8.50296 7.12663 8.664239552 7.307866528 
294 9.67062 5.77474 9.831899573 5.955976485 
295 8.35326 6.12523 8.514539549 6.306466496 
296 8.80236 6.300475 8.963639557 6.481711502 
297 8.66763 6.47572 8.828909555 6.656956507 
298 8.92212 6.05847 9.083399559 6.239706494 
299 8.90715 6.8429 9.068429559 7.024136519 
300 9.65565 6.29213 9.816929572 6.473366501 
301 8.66763 6.02509 8.828909555 6.206326493 
302 9.05685 6.54248 9.218129562 6.723716509 
303 9.76044 6.29213 9.921719574 6.473366501 
304 9.01194 6.37558 9.173219561 6.556816504 
305 9.49098 5.95833 9.652259569 6.139566491 
306 11 .2275 6.45903 11.3887796 6.640266507 
307 10.73349 6.77614 10.89476959 6.957376517 
308 10.22451 7.3436 10.38578958 7. 524836535 
309 11.8263 6.87628 11.98757961 7.05751652 
310 11.63169 6.72607 11.79296961 6.907306515 
311 11.43708 6.87628 11.5983596 7.05751652 
312 11 .58678 7.19339 11.74805961 7.37462653 
313 12.48498 8.06127 12.64625962 8.242506558 
314 10.80834 7.3436 10.96961959 7. 524836535 
315 11.94606 8.04458 12.10733961 8.225816557 
316 12.83678 8.44514 12.99805463 8.62637657 
317 13.72749 8.8457 13.88876964 9.026936583 
318 12.97899 8.07796 13.14026963 8.259196558 
319 11.03289 8.42845 11.1941696 8.60968657 
320 12.11073 7.44374 12.27200962 7.624976538 
321 12.49995 9.07936 12.66122962 9.260596591 
322 14.29635 10.56477 14.45762966 10.74600664 
323 11.49696 9.42985 11.65823961 9.611086602 
324 13.45803 9.12943 13.61930964 9.310666592 
325 11.79636 8.04458 11.95763961 8.225816557 
326 11.54187 9.41316 11.70314961 9.594396601 
327 12.02091 8.82901 12.18218961 9.010246583 
328 11.70654 9.6802 11.86781961 9.86143661 
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329 12.03588 9.61344 12.19715961 9.794676608 
330 11.2275 11.683 11.3887796 11.86423667 
331 11.87121 9.89717 12.03248961 10.07840662 
332 12.15564 9.86379 12.31691962 10.04502662 
333 11.96103 9.5133 12.12230961 9.694536604 
334 12.5748 10.41456 12.73607962 10.59579663 
335 14.11671 9.96393 14.27798965 10.14516662 
336 13.26342 10.8485 13.42469964 11 . 02973665 
337 12.30534 12.13363 12.46661962 12.31486669 
338 13.75743 11.81652 13.91870965 11.99775668 
339 12.67959 10.86519 12.84086963 11.04642665 
340 13.23348 11 .24906 13.39475964 11 .43029666 
341 14.43108 13.03489 14.59235966 13.21612672 
342 14.44605 15.13783 14.60732966 15.31906678 
343 15.44904 13.25186 15.61031968 13.43309672 
344 14.38617 14.03629 14.54744966 14.21752675 
345 15.47898 14.06967 15.64025968 14.25090675 
346 15.83826 11.76645 15.99953968 11.94768668 
347 14.86521 12.3506 15.02648967 12.5318367 
348 16.1676 13.71918 16.32887969 13.90041674 
349 14.92509 13.5189 15.08636967 13.70013673 
350 16.18257 12.63433 16.34384969 12.8155667 
351 18.89214 13.05158 19.05341974 13.23281672 
352 18.03885 12.06687 18.20012972 12.24810669 
353 19.41609 12.95144 19.57736975 13.13267671 
354 18.92208 12.48412 19.08335974 12.6653567 
355 17.11071 13.60235 17.27198971 13.78358674 
356 19.34124 14.42016 19.50251975 14.60139676 
357 18.5628 14.60375 18.72407973 14.78498677 
358 20.62866 14.73727 20.78993977 14.91850677 
359 19.38615 14.47023 19.54742975 14.65146676 
360 19.64064 17.5245 19.80191975 17.70573686 
361 20.82327 18.0252 20.98454977 18.20643688 
362 23.77236 16.17261 23.93363982 16.35384682 
363 21.66159 16.75676 21 . 82286979 16.93799684 
364 21 .66908 16.30613 21 .83035479 16.48736682 
365 21.67656 15.8555 21.83783979 16.03673681 
366 23.56278 18.55928 23.72405982 18.74051689 
367 23.17356 16.82352 23.33483981 17.00475684 
368 23.84721 17.49112 24.00848983 17.67235686 
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369 24.37116 19.09336 24.53243983 19.27459691 
370 21.01788 20.14483 21.17915977 20.32606694 
371 24.1017 20.49532 24.26297983 20.67655696 
372 23.99691 17.84161 24.15818983 18.02284687 
373 24.38613 19.41047 24.54740983 19.59170692 
374 27.17055 19.79434 27.33182988 19.97557693 
375 25.35918 21.06278 25.52045985 21.24401697 
376 26.15259 20.06138 26.31386987 20.24261694 
377 26.3472 18.05858 26.50847987 18.23981688 
378 27.42504 18.95984 27.58631989 19.14107691 
379 25.11966 20.39518 25.28093985 20.57641695 
380 24.14661 21.27975 24.30788983 21 .46098698 
381 26.16756 23.90008 26.32883987 24.08131706 
382 25.8981 24.81803 26.05937986 24.99926709 
383 26.07774 23.41607 26.23901987 23.59730705 
384 27.26037 25.40218 27.42164989 25.58341711 
385 25.17954 24.58437 25.34081985 24.76560709 
386 27.32025 25.88619 27.48152989 26.06742713 
387 27.0957 27.0378 27.25697988 27.21903717 
388 28.17354 26.57048 28.3348199 26.75171715 
389 27.87414 27.25477 28.0354199 27.43600717 
390 26.69151 27.12125 26.85278988 27.30248717 
391 29.52084 26.75407 29.68211993 26.93530716 
392 30.17952 28.7068 30.34079994 28.88803722 
393 30.88311 27.97244 31 .04438995 28.1536772 
394 26.93103 28.05589 27.09230988 28.2371272 
395 29.85018 27.25477 30.01145993 27.43600717 
396 30.59868 28.85701 30.75995995 29.03824 722 
397 32.85915 29.0406 33.02042999 29.22183723 
398 30.32922 33.09627 30.49049994 33.27750736 
399 31.79628 32.92937 31 .95755997 33.11 060735 
400 32.4849 32 .5455 32.64617998 32.72673734 
401 32.26035 31.79445 32.42162998 31 .97568732 
402 32.79927 30.64284 32.96054999 30.82407728 
403 33.65256 32.8793 33.81384 33.06053735 
404 34.22142 36.50103 34.38270001 36.68226747 
405 35.73339 32.91268 35.89467004 33.09391735 
406 35.28429 37.00173 35.44557003 37. 182967 48 
407 37.03578 38.60397 37.19706006 38.78520754 
408 34.89507 37.95306 35.05635002 38.13429751 
152 
409 37.93398 39.20481 38.09526008 39.38604755 
410 36.33219 35.98364 36.49347005 36.16487745 
411 36.19746 39.30495 36.3587 4005 39.48618756 
412 37.14057 35.46625 37.30185006 35.64748743 
413 37.64955 35.58308 37.81083007 35.76431744 
414 38.03877 36.76807 38.20005008 36.94930748 
415 39.32619 34.89879 39.4874701 35.08002742 
416 41.30223 39.23819 41.46351014 39.41942756 
417 40.34415 38.45376 40.50543012 38.63499753 
418 40.47888 37.0518 40.64016012 37.23303749 
419 41 .57169 37.5525 41 .73297014 37.7337375 
420 41.10762 39.03791 41.26890013 39.21914755 
421 41 .19744 39.13805 41.35872013 39.31928755 
422 45.94293 41.99204 46.10421022 42.17327764 
423 48.98184 44.96286 49.14312027 45.14409774 
424 46.28724 44.57899 46.44852023 44.76022773 
425 44.35611 42.27577 44.51739019 42.45700765 
426 49.93992 42.2257 50.10120029 42.40693765 
427 46.27227 48.98515 46.43355023 49.16638787 
428 49.89501 44.54561 50.05629029 44.72684773 
429 51 .09261 46.93228 51.25389031 47.1135178 
430 47.94891 49.21881 48.11019026 49.40004787 
431 51 .13752 49.91979 51 .29880031 50.1010279 
432 48.93693 51 .00464 49.09821027 51.18587793 
433 47.21538 50.20352 47.37666024 50.38475791 
434 48.39801 50.78767 48.55929026 50.96890793 
I 
435 47.35011 45.26328 47.51139024 45.4445177 5 
436 49.46088 43.94477 49.62216028 44.12600771 
437 50.26178 44.20347 50.4230553 44.38470271 
438 51.06267 44.46216 51.22395031 44.64339772 
439 51.21237 42.54281 51.37365031 42.72404766 
440 48.69741 44.16174 48.85869027 44.34297771 
441 48.02376 46.34813 48.18504026 46.52936778 
442 48.18843 42.87661 48.34971026 43.05784767 
443 54.02673 40.57339 54.18801036 40.7546276 
444 52.33512 45.2299 52.49640033 45.41113775 
445 46.21239 42.44267 46.37367022 42.62390766 
446 54.25128 44.86272 54.41256037 45.04395774 
447 49.77525 42.82654 49.93653029 43.00777767 
448 45.86808 37.28546 46.02936022 37.466697 49 
153 
449 49.1016 39.33833 49.26288028 39.51956756 
450 45.86808 39.07129 46.02936022 39.25252755 
451 45.14952 40.43987 45.31080021 40.62110759 
452 53.42793 48.01713 53.58921035 48.19836784 
453 50.07465 39.23819 50.23593029 39.41942756 
454 49.88004 42.97675 50.04132029 43.15798768 
455 48.30819 40.30635 48.46947026 40.48758759 
456 51 .18243 42.96006 51.34371031 43.14129767 
457 53.27823 43.94477 53.43951035 44.12600771 
458 54.37104 41.99204 54.53232037 42.17327764 
459 47.06568 40.75698 47.22696024 40.9382176 
460 51.21237 42.50943 51 .37365031 42.69066766 
461 51.18243 43.7278 51 .34371031 43.9090377 
462 57.84408 44.69582 58.00536043 44.87705773 
463 49.61058 44.34533 49.77186028 44.52656772 
464 54.40098 45.3968 54.56226037 45.57803775 
465 50.76327 43.62766 50.92455031 43.8088977 
466 54.22134 45.063 54.38262037 45.2442377 4 
467 54.08661 47.46636 54.24789036 47.64759782 
468 59.49078 45.33004 59.65206046 45.51127775 
469 51.58662 42 .02542 51.74790032 42.20665764 
470 46.12257 43.87801 46.28385022 44.0592477 
471 56.64648 40.90719 56.80776041 41 .08842761 
472 57.27522 43.37731 57.43650042 43.55854769 
473 51.15249 43.87801 51 .31377031 44.0592477 
474 52.49979 41.09078 52.66107034 41 .27201761 
475 49.08663 43.71111 49.24791028 43.8923477 
476 49.62555 42.09218 49.78683029 42.27341765 
477 47.76927 40.52332 47.93055025 40.7045576 
478 47.43993 38.62066 47.60121025 38.80189754 
479 49.62555 40.43987 49.78683029 40.62110759 
480 49.64052 40.80705 49.80180029 40.98828761 
481 49.79022 41.64155 49.95150029 41 .82278763 
482 52.66446 42.5595 52.8257 4034 42.74073766 
483 48.78723 42.09218 48.94851027 42.27341765 
484 50.97285 44.66244 51 .13413031 44.84367773 
485 50.17944 39.43847 50.3407203 39.61970756 
486 53.47284 40.33973 53.63412035 40.52096759 
487 50.17944 40.77367 50.3407203 40.9549076 
488 48.81717 40.03931 48.97845027 40.22054758 
154 
489 47.61957 39.20481 47.78085025 39.38604755 
490 54.95487 38.48714 55.11615038 38.66837753 
491 49.79022 37.30215 49.95150029 37.483387 49 
492 47.58963 38.30355 47.75091025 38.48478753 
493 48.32316 39.50523 48.48444026 39.68646756 
494 46.54173 41.52472 46.70301023 41 .70595763 
495 46.00281 42.60957 46. 16409022 42.79080766 
496 43.54773 40.69022 43.70901018 40.8714576 
497 44.7603 40.35642 44.9215802 40.53765759 
498 43.77228 41.50803 43.93356018 41 .68926763 
499 46.69143 41.14085 46.85271023 41 . 32208762 
500 44.93994 42.20901 45 .1012202 42 .39024765 
501 43.93695 45.96426 44.09823018 46.14549777 
502 43.65252 47.04911 43.81380018 47.23034781 
503 43.95192 44.7292 44.11320018 44.91043773 
504 45.40401 49.68613 45.56529021 49.86736789 
505 42.57468 47.63326 42.73596016 47.81449782 
506 38.14356 46.48165 38.30484008 46.66288779 
507 41.64654 47.16594 41 .80782014 47.34717781 
508 45.14952 47.85023 45.31080021 48.03146783 
509 38.99685 47.31615 39.1581301 47.49738781 
510 42.7169 47.05746 42.87817516 47.23869281 
511 46.43694 46.79876 46.59822023 46.9799978 
512 44.56569 47.09918 44.72697019 47.28041781 
513 47.70939 41 .84183 47.87067025 42.02306764 
514 46.43694 39.77227 46.59822023 39.95350757 
515 47.27526 44.09498 4 7.43654024 44.27621771 
516 50.11956 47.0658 50.28084029 47.24703781 
517 51.4968 51 .15485 51.65808032 51 . 33608794 
518 49.01178 50.55401 49.17306027 50.73524792 
519 47.70939 49.26888 47.87067025 49.45011788 
520 51 .6465 51.75569 51 .80778032 51 . 93692796 
521 55.28421 56.26199 55.44549039 56.4432281 
522 55.25427 51.25499 55.41555039 51 .43622794 
523 54.47583 50.58739 54.63711037 50.76862792 
524 52.0956 49.2355 52.25688033 49.41673788 
525 54.17643 49.65275 54.33771037 49.83398789 
526 55.34409 47.63326 55.50537039 47.81449782 
527 54.76026 47.0658 54.92154038 47.24703781 
528 50.41896 45.81405 50.5802403 45.99528777 
155 
529 52.23033 46.03102 52.39161033 46.21225777 
530 53.21835 43.94477 53.37963035 44.12600771 
531 52.60458 45.61377 52.76586034 45.79500776 
532 50.34411 45.09638 50.5053903 45.27761774 
533 51.43692 43.36062 51.59820032 43.54185769 
534 49.1016 46.04771 49.26288028 46.22894 777 
535 51.70638 44.34533 51.86766032 44.52656772 
536 53.65248 44.79596 53.81376036 44.97719773 
537 52.21536 46.58179 52.37664033 46.76302779 
538 55.50876 46.11447 55.67004039 46.29570778 
539 54.10158 46.63186 54.26286037 46.81309779 
540 54.29619 42.97675 54.45747037 43.15798768 
541 56.49678 48.03382 56.65806041 48.21505784 
542 54.90996 45.19652 55.07124038 45.37775775 
543 56.57163 43.91139 56.73291041 44.09262771 
544 54.96984 44.12836 55.13112038 44.30959771 
545 52.14051 47.88361 52.30179033 48.06484783 
546 55.91295 47.54981 56.0742304 47.73104782 
547 55.29918 46.41489 55.46046039 46.59612779 
548 59.74527 46.18123 59.90655047 46.36246778 
549 59.50575 47 .61657 59.66703046 47.79780782 
550 57.42492 45.74729 57.58620042 45.92852776 
551 58.60755 48.68473 58.76883045 48.86596786 
552 58.86204 49.7362 59.02332045 49.91743789 
553 60.89796 47.43298 61.05924049 47.61421782 
554 56.09259 49.4024 56.2538704 49.58363788 
555 57.42492 45.14645 57.58620042 45.3276877 4 
556 58.81713 44.54561 58.97841045 44.72684773 
557 65.05962 44.52892 65.22090056 44.71015772 
558 59.70036 45.76398 59.86164046 45.94521776 
559 60.0297 43.94477 60.1909804 7 44.12600771 
560 63.1734 45.5637 63.33468053 45.74493776 
561 60.16443 46.0644 60.32571047 46.24563777 
562 61 .93089 46.66524 62.0921705 46.84647779 
563 58.86204 50.38711 59.02332045 50.56834791 
564 60.08958 50.75429 60.25086047 50.93552792 
565 59.96982 51 .08809 60.13110047 51.26932793 
566 59.50575 49.80296 59.66703046 49.98419789 
567 61 .72131 48.38431 61 .8825905 48.56554785 
568 63.54765 50.77098 63.70893053 50.95221792 
156 
569 63.1734 50.72091 63.33468053 50.90214792 
570 64.73028 50.15345 64.89156055 50.3346879 
571 62.84406 54.99355 63.00534052 55.17478806 
572 60.10455 49.51923 60.26583047 49.70046788 
573 61.49676 47.58319 61.6580405 47.76442782 
574 59.40096 48.96846 59.56224046 49.14969787 
575 59.29617 48.15065 59.45745046 48.33188784 
576 61 .96083 45.81405 62.12211051 45.99528777 
577 61.43688 48.35093 61 .5981605 48.53216785 
578 59.59557 45.063 59.75685046 45.2442377 4 
579 61 .377 46.38151 61 . 53828049 46.56274778 
580 63.15843 47.70002 63.31971053 47.88125783 
581 60.46383 50.38711 60.62511048 50.56834791 
582 64.35603 46.08109 64.51731055 46.26232777 
583 61 .96083 48.28417 62.12211051 48.46540785 
584 58.8321 47.95037 58.99338045 48.13160783 
585 60.31413 42.47605 60.47541048 42.65728766 
586 55.80816 44.96286 55.9694404 45.14409774 
587 57.46983 44.59568 57.63111043 44.77691773 
588 63.50274 43.12696 63.66402053 43.30819768 
589 60.19437 44.71251 60.35565047 44.89374773 
590 57.75426 41.84183 57.91554043 42.02306764 
591 61.6764 47.49974 61.8376805 47.68097782 
592 61.40694 44.31195 61 .5682205 44.49318772 
593 57.15546 47.2327 57.31674042 47.41393781 
594 56.5866 45.17983 56.74788041 45.36106775 
595 60.98778 50.92119 61.14906049 51 . 1 0242793 
596 64.46082 44.96286 64.62210055 45.14409774 
597 65.53866 50.75429 65.69994057 50.93552792 
598 57.73929 47.46636 57.90057043 47.64759782 
599 59.17641 47.41629 59.33769046 47.59752782 
600 57.12552 43.27717 57.28680042 43.45840768 
601 60.16443 48.15065 60.32571047 48.33188784 
602 57.97881 47.08249 58.14009043 47.26372781 
603 54.99978 46.98235 55.16106038 47.1635878 
604 54.31116 43.86132 54.47244037 44.0425577 
605 53.62254 48.03382 53.78382036 48.21505784 
606 62.33508 48.86832 62.49636051 49.04955786 
607 54.46086 50.08669 54.62214037 50.2679279 
608 59.08659 44.82934 59.24787045 45.01057773 
157 
609 55.9878 43.31055 56.1490804 43.49178769 
610 63.24825 44.24519 63.40953053 44.42642772 
611 62.63448 44.3954 62.79576052 44.57663772 
612 59.08659 48.60128 59.24787045 48.78251786 
613 57.81414 49.20212 57.97542043 49.38335787 
614 57.90396 48.93508 58.06524043 49.11631787 
615 54.90996 48.43438 55.07124038 48.61561785 
616 64.01172 48.33424 64.17300054 48.51547785 
617 53.4429 51.13816 53.60418035 51.31939794 
618 52.94889 47.03242 53.11017034 47.2136578 
619 52.26027 44.94617 52.42155033 45.12740774 
620 56.96085 44.11167 57.12213042 44.29290771 
621 59.50575 40.12276 59.66703046 40.30399758 
622 50.40399 43.36062 50.5652703 43.54185769 
623 55.01475 45.27997 55.17603038 45.46120775 
624 55.71834 44.57899 55.87962039 44.76022773 
625 54.40098 46.83214 54.56226037 47.0133778 
626 51.81117 47.63326 51 .97245032 47.81449782 
627 56.33211 44.66244 56.4933904 44.84367773 
628 61.0776 44.8961 61.23888049 45.07733774 
629 57.29019 47.76678 57.45147042 47.94801783 
630 56.01774 49.41909 56.1790204 49.60032788 
631 61.88598 48.85163 62.0472605 49.03286786 
632 58.69737 48.35093 58.85865045 48.53216785 
633 58.44288 47.78347 58.60416044 47.96470783 
634 56.4369 45.24659 56.59818041 45.42782775 
635 58.24827 45.48025 58.40955044 45.66148776 
636 60.41892 44.0616 60.58020048 44.24283771 
637 56.886 45.5637 57.04728041 45.74493776 
638 60.80814 45.78067 60 .96942048 45.96190776 
639 58.9818 48.5679 59. 14308045 48.74913785 
640 60.55365 49.51923 60.71493048 49.70046788 
641 63.50274 45.83074 63.66402053 46.01197777 
642 59.99976 47.75009 60.16104047 47.93132783 
643 56.36205 49.5693 56.52333041 49.75053789 
644 59.53569 49.63606 59.69697046 49.81729789 
645 54.16146 48.60128 54.32274037 48.78251786 
646 56.33211 47.2327 56.4933904 47.41393781 
647 51.21237 48.21741 51.37365031 48.39864784 
648 54.65547 47.88361 54.81675037 48.06484783 
158 
649 57.84408 47.01573 58.00536043 47.1969678 
650 57.15546 48.38431 57.31674042 48.56554785 
651 54.26625 47.29946 54.42753037 4 7.48069781 
652 59.32611 46.54841 59.48739046 46.72964779 
653 54.55068 47.48305 54.71196037 47.66428782 
654 51 .00279 48.21741 51 .16407031 48.39864784 
655 51.10758 49.36902 51 .26886031 49.55025788 
656 51.21237 50.52063 51 .37365031 50.70186792 
657 55.19439 46.41489 55.35567038 46.59612779 
658 56.99079 47.49974 57.15207042 47.68097782 
659 58.72731 47.93368 58.88859045 48.11491783 
660 55.89798 49.45247 56.0592604 49.63370788 
661 56.46684 50.30366 56.62812041 50.48489791 
662 59.80515 53.22441 59.96643047 53.405648 
663 57.3351 50.07 57.49638042 50.2512379 
664 59.25126 52.15625 59.41254046 52.33748797 
665 57.3351 51.47196 57.49638042 51.65319795 
666 62.97879 51.77238 63.14007052 51.95361796 
667 69.04164 48.5679 69.20292063 48.74913785 
668 56.54169 51.98935 56.70297041 52.17058796 
669 57.43989 50.00324 57.60117042 50.1844779 
670 54.08661 50.45387 54.24789036 50.63510791 
671 51.72135 54.29257 51.88263032 54.47380804 
672 61.54167 52.77378 61 .7029505 52.95501799 
673 53.41296 52.12287 53.57424035 52.30410797 
674 56.87103 52.4066 57.03231041 52.58783798 
675 62.03568 55.31066 62.19696051 55.49189807 
676 64.95483 55.89481 65.11611056 56.07604809 
677 57.85905 54.14236 58.02033043 54.32359803 
678 60.34407 57.61388 60.50535048 57.79511814 
679 55.70337 57.12987 55.86465039 57.31110813 
680 52.35009 57.76409 52.51137033 57.94532815 
681 63.4728 60.31766 63.63408053 60.49889823 
682 58.06863 56.02833 58.22991044 56.20956809 
683 52.93392 56.54572 53.09520034 56.72695811 
684 66.04764 56.4122 66.20892058 56.59343811 
685 71.73624 57.76409 71.89752068 57.94532815 
686 57.12552 53.80856 57.28680042 53.98979802 
687 60.55365 51.85583 60.71493048 52 .03706796 
688 67.0656 54.99355 67.2268806 55.17478806 
159 
689 64.40094 55.92819 64.56222055 56.10942809 
690 62.70933 55.76129 62.87061052 55.94252808 
691 60.04467 56.87118 60.20595047 57.05241312 
692 57.09558 57.98106 57.25686042 58.16229816 
693 64.47579 54.62637 64.63707055 54.80760805 
694 60.58359 54.89341 60.74487048 55.07464806 
695 63.63747 58.61528 63.79875054 58.79651818 
696 67.52967 56.71262 67.6909506 56.89385811 
697 62.08059 56.34544 62.24187051 56.5266781 
698 64.29615 56.52903 64.45743055 56.71026811 
699 70.2093 61.70293 70.37058065 61.88416827 
700 70.73325 61.53603 70.89453066 61.71726827 
701 65.91291 58.44838 66.07419058 58.62961817 
702 90.29904 63.7558 90.460321 01 63.93703834 
703 69.43086 63.27179 69.59214064 63.45302832 
704 82 .29009 61.78638 82.45137087 61.96761828 
705 80.41884 58.18134 80.58012083 58.36257816 
706 84.41583 62.48736 84.57711091 62.6685983 
707 80.80806 61 .23561 80.96934084 61 .41684826 
708 70.46379 59.2495 70.62507066 59.4307382 
709 57.69438 64.37333 57.85566043 64.55456836 
710 78.66735 59.59999 78.8286308 59.78122821 
711 64.61052 61 .31906 64.77180055 61.50029826 
712 84.92481 60.7516 85.08609091 60.93283824 
713 72.70929 62.93799 72.8705707 63.11922831 
714 65.58357 68.22872 65.74485057 68.40995848 
715 61 .0776 62.82116 61.23888049 63.00239831 
716 78.77214 62 .67095 78.93342081 62.85218831 
717 81 .18231 67.47767 81 .34359085 67.65890846 
718 64.23627 63.65566 64.39755055 63.83689834 
719 79.83501 64.67375 79.99629082 64.85498837 
720 54.22134 66.62648 54.38262037 66.80771843 
721 62.49975 65.50825 62.66103051 65.6894884 
722 72.55959 64.74051 72.72087069 64.92174837 
723 74.80509 67.46098 74.96637073 67.64221846 
724 62.36502 66.99366 62.52630051 67. 17 489844 
725 60.83808 68.07017 60.99936049 68.25140348 
726 59.31114 69.14667 59.47242046 69.32790851 
727 59.92491 67.5945 60.08619047 67.77573846 
728 59.79018 64.69044 59.95146047 64.87167837 
160 
729 66.70632 64.07291 66.86760059 64.25414835 
730 79.01166 64.79058 79. 17294081 64.97181837 
731 81.63141 64.62368 81 . 79269086 64.80491837 
732 77.82903 61.15216 77.99031 079 61.33339826 
733 63.86202 64.0896 64.02330054 64.27083835 
734 67.75422 66.05902 67.91550061 66.24025841 
735 60.86802 67.91161 61.02930049 68.09284847 
736 56.46684 60.65146 56.62812041 60.83269824 
737 68.98176 58.04782 69.14304063 58.22905816 
738 76.4967 58.89901 76.65798076 59.08024818 
739 66.07758 61.95328 66.23886058 62.13451828 
740 64.8201 60.70153 64.98138056 60.88276824 
741 62.4249 62.07011 62.58618051 62.25134829 
742 75.35898 62.37053 75.52026074 62.5517683 
743 73.47276 60.65146 73.63404071 60.83269824 
744 64.14645 64.97417 64.30773054 65.15540838 
745 71 .82606 62.73771 71 .98734068 62.91894831 
746 71.67636 62.85454 71.83764068 63.03577831 
747 71 .72127 63.15496 71.88255068 63.33619832 
748 80.47872 60.11738 80.64000084 60.29861822 
749 58.47282 60.43449 58.63410044 60.61572823 
750 78.50268 59.26619 78.6639608 59.4474282 
751 71.7063 64.13967 71 .86758068 64.32090835 
752 78.63741 59.95048 78.7986908 60. 13171822 
753 72.78414 62.47067 72.9454207 62.6519083 
754 89.20623 63.13827 89.36751099 63.31950832 
755 67.18536 62.22032 67.3466406 62.40155829 
756 69.20631 61.36913 69.36759063 61 .55036826 
757 78.50268 65.82536 78.6639608 66.00659841 
758 77.78412 65.87543 77.94540079 66.05666841 
759 77.57454 62.05342 77.73582078 62.23465829 
760 74.22126 63.87263 74.38254072 64.05386834 
761 64.92489 65.091 65.08617056 65.27223838 
762 72.94881 62.13687 73.1100907 62.31810829 
763 66.54165 63.83925 66.70293059 64.02048834 
764 74.93982 62.10349 75.10110074 62.28472829 
765 81 .85596 59.7502 82 .01724086 59.93143821 
766 76.25718 58.73211 76.41846076 58.91334818 
767 78.42783 60.18414 78.5891108 60.36537823 
768 78.69729 65.82536 78.8585708 66.00659841 
161 
769 62.99376 69.7642 63.15504052 69.94543853 
770 72.55959 63.23841 72.72087069 63.41964832 
771 77.33502 56.27868 77.49630078 56.4599181 
772 74.1015 57.17994 74.26278072 57.36117813 
773 66.42189 60.23421 66.58317058 60.41544823 
774 81.36195 63.10489 81.52323085 63.28612832 
775 70.5087 68.44569 70.66998066 68.62692849 
776 80.3889 78.54314 80.55018083 78.72437881 
777 73.8021 73.78649 73.96338072 73.96772866 
778 81.79608 73.15227 81.95736086 73.33350864 
779 73.30809 77.90892 73.46937071 78.09015879 
780 92.00562 84.36795 92.16690104 84.549189 
781 90.13437 82.96599 90.29565101 83.14722895 
782 92.26011 76.02295 92.42139105 76.20418873 
783 99.26607 83.73373 99.42735117 83.91496898 
784 82.39488 81 .06333 82.55616087 81.24456889 
785 87.33498 90.57663 87.49626096 90.7578692 
786 77.97873 80.06193 78.14001079 80.24316886 
787 92.70921 83.08282 92.87049105 83.26405896 
788 94.96968 74.85465 95.13096109 75.0358887 
789 92.00562 73.2691 92.16690104 73.45033864 
790 95.97267 79.26081 96.13395111 79.44204884 
791 91 .37688 73.90332 91.53816103 74.08455866 
792 103.772 72.48467 1 03.9333213 72.66590862 
793 98.42775 71.13278 98.58903116 71.31401858 
794 98.75709 72.85185 98.91837116 73.03308863 
795 95.98016 72.37619 96.14143611 72.55742362 
796 93.20322 71.90052 93.36450106 72.0817586 
797 99.46068 72.31777 99.62196117 72.49900861 
798 103.7196 73.06882 103.8809263 73.25005864 
799 107.9786 73.81987 108.1398913 74.00110866 
800 96.45171 68.24541 96.61299112 68.42664848 
801 95.0595 70.9325 95.2207811 71.11373857 
802 98.60739 67.39422 98.76867116 67.57545846 
803 104.7451 70.7656 104.9063713 70.94683856 
804 98.39781 70.04793 98.55909116 70.22916854 
805 101.9607 67.67795 102.1219512 67.85918847 
806 88.60743 69.74751 88.76871 098 69.92874853 
807 81.39189 75.9395 81.55317085 76.12073873 
808 88.95174 73.58621 89.11302099 73.76744865 
162 
809 105.1643 74.78789 105.3255313 74.96912869 
810 106.7211 76.35675 106.8824113 76.53798874 
811 113.4876 77.05773 113.6488514 77.23896877 
812 112.4996 77.75871 112.6608314 77.93994879 
813 88.84695 72.45129 89.00823098 72.63252862 
814 72.70929 71.2663 72.8705707 71.44753858 
815 62.17041 71.21623 62.33169051 71.39746858 
816 88.27809 72.56812 88.43937097 72.74935862 
817 104.1164 80.29559 104.2776313 80.47682887 
818 95.9577 77.75871 96.11898111 77.93994879 
819 105.5235 75.35535 105.6848113 75.53658871 
820 101 .3918 73.7698 101.5530912 73.95103866 
821 102.0355 76.42351 102.1968012 76.60474875 
822 112.0654 79.19405 112.2267014 79.37528883 
823 121.3768 72.50136 121.5380416 72.68259862 
824 104.79 71.55003 104.9512813 71.73126859 
825 104.9098 77.87554 105.0710413 78.05677879 
826 103.1433 70.49856 103.3045812 70.67979856 
827 102.8589 66.15916 103.0201512 66.34039842 
828 97.21518 71.65017 97.37646113 71.83140859 
829 102.9487 76.54034 103.1 099712 76.72157875 
830 100.5984 74.22043 100.7596812 74.40166867 
831 105.2092 74.33726 105.3704413 74.51849868 
832 109.1163 69.16336 109.2776113 69.34459851 
833 113.3828 67.12718 113.5440614 67.30841845 
834 106.302 73.40262 106.4632513 73.58385865 
835 107.1852 73.58621 107.3464813 73.76744865 
836 107.5894 69.79758 107.7506713 69.97881853 
837 98.57745 70.23152 98.73873116 70.41275855 
838 99.47565 72.55143 99.63693117 72.73266862 
839 99.14631 80.66277 99.30759117 80.84400888 
840 109.1014 79.4444 109.2626413 79.62563884 
841 107.6493 74.7712 107.8105513 74.95243869 
842 113.0085 85.98688 113.1698114 86.16811905 
843 100.4637 81.49727 100.6249512 81.67850891 
844 98.83194 68.429 98.99322116 68.61023849 
845 120.0893 75.53894 120.2506215 75.72017872 
846 116.9007 95.28321 117.0620115 95.46444935 
847 121 .5714 80.74622 121.7326516 80.92745888 
848 111.6912 91.44451 111.8524514 91 .62574923 
163 
849 101.4218 96.16778 101.5830312 96.34901938 
850 104.7601 94.28181 104.9213413 94.46304932 
851 105.793 90.91043 105.9542713 91 .09166921 
852 108.6074 109.1359 108.7686313 109.3171498 
853 113.3978 94.91603 113.5590314 95.09726934 
854 104.281 93.41393 104.4423013 93.59516929 
855 111.3469 98.27072 111.5081414 98.45195944 
856 114.7151 92.6295 114.8763914 92.81073926 
857 98.18823 97.65319 98.34951115 97.83442942 
858 109.2062 99.87296 109.367 4313 100.0541995 
859 119.2361 85.38604 119.3973315 85.56727903 
860 112.5894 112.524 112.7506514 112.7052199 
861 107.2301 90.15938 107.3913913 90.34061918 
862 117.6043 75.08831 117.7656015 75.2695487 
863 111.6014 69.01315 111 .7626314 69.19438851 
864 112.754 77.90892 112.9153214 78.09015879 
865 114.775 82.76571 114.9362714 82.94694895 
866 113.8019 74.38733 113.9632214 74.56856868 
867 109.3109 80.59601 109.4722213 80.77724888 
868 116.1822 73.7698 116.3434515 73.95103866 
869 117.1702 68.81287 117.3314715 68.9941085 
870 116.8708 78.19265 117.0320715 78.3738888 
871 99.92475 76.65717 100.0860312 76.83840875 
872 82.97871 75.12169 83. 13999088 75.3029287 
873 102.1104 81.1134 102.2716512 81.2946389 
874 104.9397 84.00077 105.1009813 84.18200899 
875 104.8798 87.82278 105.0411013 88.00401911 
876 108.787 105.0969 108.9482713 1 05.2781697 
877 111.5714 81.68086 111 .7326914 81.86209891 
878 108.4577 77.9423 108.6189313 78.12353879 
879 110.2091 81.26361 110.3704214 81.4448489 
880 114.1163 78.84356 114.2775914 79.02479882 
881 108.6074 82.33177 108.7686313 82 .51300893 
882 103.3229 85.119 103.4842212 85.30023902 
883 105.269 83.38324 105.4303213 83.56447897 
884 108.2032 81.71424 108.3644413 81.89547891 
885 109.2062 90.47649 109.3674313 90.6577292 
886 116.8558 91.31099 117.0171015 91 .49222922 
887 112.0654 88.52376 112.2267014 88.70499913 
888 111.3768 78.17596 111.5380814 78.3571988 
164 
889 109.5056 74.97148 109.6668314 75.1527187 
890 121.766 80.59601 121.9272616 80.77724888 
891 112.6942 79.99517 112.8554414 80.17640886 
892 105.7331 79.82827 105.8943913 80.00950885 
893 109.0115 81.06333 109.1728213 81.24456889 
894 121.8408 83.53345 122.0021116 83.71468897 
895 112.9337 84.66837 113.0949614 84.84960901 
896 117.5145 81.19685 117.6757815 81.3780889 
897 113.3528 73.30248 113.5141214 73.48371865 
898 122.2151 82.7824 122.3763616 82.96363895 
899 128.1731 87.03835 128.3344217 87.21958909 
900 115.4936 79.71144 115.6548315 79.89267885 
901 108.0235 88.457 108.1848013 88.63823913 
902 109.6702 73.7698 109.8315014 73.95103866 
903 107.3199 78.1092 107.4812113 78.2904388 
904 114.266 77.35815 114.4272914 77.53938878 
905 112.3349 78.79349 112.4961614 78.97472882 
906 117.4397 90.47649 117.6009315 90.6577292 
907 131.3019 74.62099 131 .4631517 74.80222869 
908 125.4935 73.63628 125.6547916 73.81751866 
909 116.6313 77.00766 116.7925515 77. 18889876 
910 117.2151 78.25941 117.3763815 78.4406488 
911 116.9756 73.81987 117.1368615 74.00110866 
912 106.8559 74.95479 107.0171413 75.1360287 
913 112.5295 71.48327 112.6907714 71.66450859 
914 109.79 87.23863 109.9512614 87.41986909 
915 119.6852 88.44031 119.8464315 88.62154913 
916 118.0534 81.99797 118.2147015 82.17920892 
917 131 .5115 78.76011 131.6727317 78.94134882 
918 123.9516 77.84216 124.1128816 78.02339879 
919 141.7958 72.48467 141.9571219 72.66590862 
920 118.3229 81.43051 118.4841615 81.61174891 
921 123.9366 71.39982 124.0979116 71 .58105858 
922 123.5923 86.75462 123.7536016 86.93585908 
923 115.4337 75.80598 115.5949515 75.98721873 
924 136.6462 83.63359 136.8074418 83.81482898 
925 119.281 88.40693 119.4422415 88.58816913 
926 117.1253 75.07162 117.2865615 75.2528587 
927 124.1013 79.47778 124.2625816 79.65901884 
928 114.3558 87.50567 114.5171114 87.6869091 
165 
929 111.0475 85.51956 111.2087414 85.70079904 
930 112.8139 71.71693 112.9752014 71.89816859 
931 137.7989 79.52785 137.9601319 79.70908884 
932 119.7899 82.41522 119.9512215 82.59645894 
933 111.7361 74.53754 111.8973614 74.71877869 
934 117.8738 86.57103 118.0350615 86.75226907 
935 122.3947 76.97428 122.5560016 77.15551876 
936 119.745 75.38873 119.906311 5 75.56996871 
937 113.5325 73.25241 113.6937614 73.43364864 
938 120.4187 101.8257 120.5799615 102.0069296 
939 115.0594 82 .16487 115.2207015 82.34610893 
940 132.1552 78.97708 132.3164418 79.15831883 
941 114.6702 74.85465 114.8314814 75.0358887 
942 109.7301 76.1064 109.8913814 76.2876387 4 
943 121.7211 79.46109 121.8823516 79.64232884 
944 120.0893 78.24272 120.2506215 78.4239588 
945 117.9337 77.65023 118.0949415 77.83146378 
946 115.778 77.05773 115.9392615 77.23896877 
947 135.5833 77.17456 135.7445718 77.35579877 
948 123.0684 78.96039 123.2296516 79.14162883 
949 132.7989 78.72673 132.9601518 78.90796882 
950 128.0085 82.73233 128.1697517 82.91356895 
951 138.7719 92.9633 138.9331819 93.14453927 
952 113.3978 75.03824 113.5590314 75.2194787 
953 115.2241 72.75171 115.3853715 72.93294863 
954 125.6732 78.72673 125.8344316 78.90796882 
955 124.0414 73.436 124.2027016 73.61723865 
956 123.5474 75.9395 123.7086916 76.12073873 
957 121.9756 75.20514 122.1368416 75.38637871 
958 116.1971 74.87134 116.3584215 75.0525787 
959 124.775 74.70444 124.9362316 74.88567869 
960 123.4726 82.64888 123.6338416 82.83011894 
961 128.4426 102.6602 128.6038817 102.8414296 
962 120.763 85.66977 120.9242716 85.85100904 
963 141.4366 76.67386 141.5978419 76.85509875 
964 116.9606 120.5352 117.1218915 120.7164202 
965 126.8258 84.50147 126.9871217 84.682709 
966 121.9456 77.09111 122.1069016 77.27234877 
967 122.3348 74.47078 122.4961216 74.65201868 
968 121.272 82.79909 121.4332516 82.98032895 
166 
969 118.3079 79.74482 118.4691915 79.92605885 
970 129.6851 78.69335 129.8463917 78.87 458882 
971 130.2689 76.85745 130.4302217 77.03868876 
972 124.4306 80.7796 124.5919216 80.96083888 
973 133.8318 72.61819 133.9930818 72.79942862 
- 974 123.8468 81.99797 124.0080916 82.17920892 
975 117.3349 86.20385 117.4961415 86.38508906 
976 128.3079 82.46529 128.4691517 82.64652894 
977 125.5085 83.01606 125.6697616 83.19729896 
978 135.8528 83.63359 136.0140318 83.81482898 
979 130.6282 82.13149 130.7895017 82.31272893 
980 139.7749 84.80189 139.9361719 84.98312901 
981 114.8798 81.26361 115.0410614 81.4448489 
982 132.6492 80.29559 132.8104518 80.47682887 
983 139.9396 79.69475 140.1008419 79.87598885 
984 137.5743 88.30679 137.7355819 88.48802913 
985 118.9367 96.18447 119.0979315 96.36570938 
986 127.6043 97.08573 127.7655617 97.26696941 
987 127.1552 82.88254 127.3164617 83.06377895 
988 115.5534 92.99668 115.7147115 93.17791928 
989 120.7031 87.87285 120.8643916 88.05408911 
990 121 .6013 93.7978 121 .7625916 93.9790393 
991 129.1462 101.0079 129.3074717 101.1891195 
992 121 .2869 80.72953 121.4482216 80.91076888 
993 126.5264 84.40133 126.6877217 84.582569 
994 126.3618 81.09671 126.5230517 81.27794889 
995 130.5534 102.4933 130.7146517 102.6745296 
996 123.1582 108.6185 123.3194716 108.7997598 
997 130.8677 102.5434 131.0290217 102.7245996 
998 127.8887 88.32348 128.0499917 88.50471913 
999 131.5264 84.50147 131.6877017 84.682709 
1000 122.6642 95.93412 122.8254616 96.11535937 
1001 128.4725 105.0302 128.6338217 105.2114097 
1002 137.5593 97.66988 137.7206119 97.85111943 
1003 126.227 93.61421 126.3883217 93.7954493 
1004 129.3857 89.77551 129.5469917 89.95674917 
1005 122.4995 85.75322 122.6607916 85.93445904 
1006 130.4636 102.6769 130.6248317 102.8581196 
1007 128.0534 101.4084 128.2146617 1 01 .5896795 
1008 133.2929 124.8579 133.4541618 125.0391303 
167 
1009 134.2959 108.218 134.4571518 108.3991998 
1010 132.8138 101.2249 132.9751218 1 01 .4060895 
1011 129.6552 102.1762 129.8164517 102.3574196 
1012 132.5743 93.49738 132.7356018 93.67861929 
1013 121 .766 89.59192 121 .9272616 89.77315917 
1014 121 .6313 83.90063 121.7925316 84.08186898 
1015 123.7495 85.3777 123.9107866 85.55893403 
1016 125.8678 86.85476 126.0290416 87.03599908 
1017 127.724 86.02861 127.8853217 86.20984405 
1018 129.5803 85.20245 129.7416017 85.38368903 
1019 124.1462 84.38464 124.3074916 84.565879 
1020 123.8618 93.09682 124.0230616 93.27805928 
1021 141 .3767 96.05095 141.5379619 96.23218937 
1022 129.4905 91.1274 129.6517817 91 .30863922 
1023 119.8648 97.88685 120.0260715 98.06808943 
1024 128.3678 88.54045 128.5290317 88.72168913 
1025 120.3438 88.42362 120.5051115 88.60485913 
1026 128.7121 91.19416 128.8733417 91.37539922 
1027 130.4486 97.93692 130.6098617 98.11815943 
1028 125.8977 90.2929 126.0589816 90.47413919 
1029 126.4067 95.9675 126.5679617 96.14873937 
1030 132.5444 86.50427 132.7056618 86.68550907 
1031 121 .0025 86.98828 121 .1637916 87.16951908 
1032 121.9905 96.40144 122 0 1518116 96.58267938 
1033 138.0833 91.17747 138.2445619 91.35870922 
1034 124.6402 89.04115 124.8015016 89.22238915 
1035 136.9156 86.33737 137.0769018 86.51860906 
1036 117.0804 92.52936 117.2416515 92.71059926 
1037 128.6222 101 .2249 128.7835217 1 01.4060895 
1038 122.0354 90.04255 122.1967216 90.22378918 
1039 124.5205 91.1274 124.6817416 91 .30863922 
1040 118.8468 89.85896 119.0081115 90.04019918 
1041 118.9067 91.02726 119.0679915 91.20849921 
1042 124.4306 90.20945 124.5919216 90.39068919 
1043 128.3678 93.58083 128.5290317 93.76206929 
1044 126.5115 105.6978 126.6727517 105.8790097 
1045 129.1013 97.55305 129.2625617 97.73428942 
1046 132.4845 106.1985 132.6457818 106.3797097 
1047 140.4785 93.16358 140.6397619 93.34481928 
1048 130.9426 89.55854 131 .1038717 89.73977917 
168 
1049 128.1432 91.24423 128.3044817 91.42546922 
1050 131.8558 94.59892 132.0170418 94.78015933 
1051 136.8707 94.68237 137.0319918 94.86360933 
1052 129.5803 96.03426 129.7416017 96.21549937 
1053 125.6732 99.52247 125.8344316 99.70370948 
1054 121.0923 100.4571 121.2536116 100.6383495 
1055 125.2839 87.15518 125.4452116 87.33641909 
1056 120.778 85.20245 120.9392416 85.38368903 
1057 130.6133 98.42093 130.7745317 98.60216945 
1058 129.8049 101.6922 129.9661517 101.8734096 
1059 130.9426 91.59472 131.1038717 91.77595923 
1060 133.6522 106.9662 133.8134418 107.1474497 
1061 138.0084 89.54185 138.1697119 89.72308917 
1062 135.9875 112.9245 136.1487618 113.1 057799 
1063 120.4037 97.10242 120.5649915 97.28365941 
1064 131 .8109 102.8772 131 .9721318 103.0583996 
1065 134.6701 101 .8424 134.8314018 102.0236196 
1066 145.1192 108.9189 145.280462 109.1001798 
1067 134.6701 94.04815 134.8314018 94.22938931 
1068 131 .9156 79.29419 132.0769218 79.47542884 
1069 123.278 91.47789 123.4392316 91 .65912923 
1070 148.7419 87.4556 148.9032021 87.6368391 
1071 132.8438 86.05364 133.0050618 86.23487905 
1072 125.6881 87.42222 125.8494016 87.6034591 
1073 135.7929 89.40833 135.9541518 89.58956916 
1074 127.8288 101.8424 127.9901117 102.0236196 
1075 133.3378 92.42922 133.4990718 92.61045926 
1076 129.9546 111 .072 130.1158517 111 .2531899 
1077 132.4246 99.62261 132.5859018 99.80384949 
1078 118.9666 100.7742 119.1278715 100.9554595 
1079 135.5384 97.8034 135.6996618 97.98463943 
1080 129.9546 95.01617 130.1158517 95.197 40934 
1081 121 .272 84.23443 121.4332516 84.415669 
1082 119.0564 95.53356 119.2176915 95.71479936 
1083 131.8707 94.56554 132.0320118 94.74677933 
1084 123.3528 87.17187 123.5140816 87.35310909 
1085 131.0324 89.10791 131.1936917 89.28914915 
1086 137.2749 86.35406 137.4361818 86.53529906 
1087 137.3498 92.71295 137.5110318 92.89418927 
1088 125.3438 99.43902 125.5050916 99.62025948 
169 
1089 128.3079 97.56974 128.4691517 97.75097942 
1090 131.2719 95.70046 131.4332117 95.88169936 
1091 127.0205 95.73384 127.1817317 95.91507936 
1092 138.6372 88.89094 138.7984519 89.07217914 
1093 133.5174 95.98419 133.6787118 96.16542937 
1094 134.4007 89.40833 134.5619418 89.58956916 
1095 129.4306 98.1372 129.5919017 98.31843944 
1096 119.9546 94.56554 120.115891.5 94.7 4677933 
1097 127.3498 104.5962 127.5110717 1 04.777 4696 
1098 132.8288 94.44871 132.9900918 94.62994932 
1099 121.9007 89.52516 122.0619916 89.70639916 
1100 133.1132 101 .7256 133.2745218 101 .9067896 
1101 122.754 92.22894 122.9152816 92.41017925 
1102 140.3138 98.28741 140.4750919 98.46864945 
1103 130.8528 94.4654 131 .0140517 94.64663932 
1104 128.2031 93.18027 128.3643617 93.36150928 
1105 130.748 99.33888 130.9092617 99.52011948 
1106 122.0055 99.18867 122.1667816 99.36990947 
1107 148.0832 95.33328 148.244522 95.51451935 
1108 139.8797 101.3751 140.0409619 101.5562995 
1109 122.9187 99.67268 123.0799516 99.85391949 
1110 135.6731 97.61981 135.8343918 97.80104942 
1111 125.8229 100.7742 125.9841316 100.9554595 
1112 139.9096 10f0413 140.0709019 101 .2224995 
1113 136.1971 96.51827 136.3583418 96.69950939 
1114 125.9875 92.31239 126.1488016 92.49362925 
1115 130.6881 98.28741 130.8493817 98.46864945 
1116 140.224 91.41113 140.3852719 91 .59236923 
1117 134.5354 109.0024 134.6966718 109.1836298 
1118 133.3079 100.4237 133.4691318 100.6049695 
1119 138.3977 88.89094 138.5589319 89.07217914 
1120 143.5623 111.4725 143.723582 111.6537 499 
1121 134.7749 102.2429 134.9361918 1 02.4241796 
1122 134.745 97.85347 134.9062518 98.03470943 
1123 134.6552 94.59892 134.8164318 94.78015933 
1124 142.5294 106.3654 142.6906519 106.5466097 
1125 137.8138 111.0886 137.9751019 111 .2698799 
1126 151 .0323 105.7478 151 .1936121 105.9290797 
1127 136.3767 91 .01057 136.5379818 91 .19180921 
1128 142.6641 102.0427 142.8253819 102.2238996 
170 
1129 141.3467 92.14549 141.5080219 92.32672925 
1130 130.3139 97.68657 130.4751317 97.86780943 
1131 128.0983 97.1358 128.2595717 97.31703941 
1132 135.1192 108.3682 135.2805018 108.5494098 
1133 130.9276 99.88965 131.0889017 100.0708895 
1134 149.1611 98.90494 149.3223621 99.08617946 
1135 135.733 106.065 135.8942718 106.2461897 
1136 136.6013 92.54605 136.7625318 92.72728926 
1137 145.5084 98.32079 145.669682 98.50202945 
1138 154.4006 102.7937 154.5618622 102.9749496 
1139 122.7091 96.88545 122.8703716 97.0666894 
1140 148.218 99.27212 148.379252 99.45335948 
1141 134.4605 103.6616 134.6218218 103.8428296 
1142 150.5982 109.4697 150.7594821 109.6509498 
1143 143.8168 101.8925 143.978072 102.0736896 
1144 153.9814 108.8689 154.1427021 109.0501098 
1145 139.2959 96.03426 139.4571319 96.21549937 
1146 154.685 96.48489 154.8462922 96.66612939 
1147 148.203 101.8257 148.364282 102.0069296 
1148 142.7689 95.98419 142.9301719 96.16542937 
1149 143.9665 99.23874 144.127772 99.41997948 
1150 135.224 104.2624 135.3852918 1 04.4436696 
1151 136.3468 108.9356 136.5080418 109.1168698 
1152 140.239 101.8424 140.4002419 102.0236196 
1153 139.4006 103.7284 139.5619219 103.9095896 
1154 141.1821 110.9051 141.3433519 111.0862898 
1155 141.1521 107.8675 141 . 3134 11 9 108.0487098 
1156 138.1282 124.0568 138.2894719 124.2380103 
1157 137.9036 104.4961 138.0649219 104.6773296 
1158 140.3438 97.31939 140.5050319 97.50062941 
1159 130.224 104.6797 130.3853117 104.8609196 
1160 131.5264 99.32219 131.6877017 99.50342948 
1161 132.8288 93.9647 132.9900918 94.14593931 
1162 140.718 108.9523 140.8792819 109.1335598 
1163 139.6701 102.0427 139.8313819 102.2238996 
1164 146.9306 101 .0246 147.091832 101.2058095 
1165 142.9186 95.91743 143.0798719 96.09866937 
1166 137.8438 109.2027 138.0050419 109.3839098 
1167 150.718 100.3236 150.8792421 100.5048295 
1168 143.203 105.4307 143.364302 105.6119697 
171 
1169 154.5802 127.5116 154.7415022 127.6928404 
1170 133.8318 101 .8925 133.9930818 102.0736896 
1171 144.2809 102.0927 144.442142 102.2739696 
1172 138.9965 108.485 139.1577319 108.6662398 
1173 143.4276 123.9566 143.588852 124.1378703 
1174 146.9605 125.6924 147.121772 125.8736303 
1175 142.3198 112.9079 142.4810719 113.0890899 
1176 142.8288 123.3391 142.9900519 123.5203402 
1177 155.0443 109.6366 155.2055722 109.8178498 
1178 141.1372 102.8104 141 .2984419 102.9916396 
1179 142.6491 111.1387 142.8104119 111.3199499 
1180 149.2359 103.4279 149.3972121 103.6091696 
1181 142.5294 97.4696 142.6906519 97.65083942 
1182 151.721 111.4391 151 .8822321 111.6203699 
1183 141.6911 107.9009 141 .8523319 108.0820898 
1184 142.3198 96.51827 142.4810719 96.69950939 
1185 151.6461 104.0788 151 .8073821 104.2600796 
1186 142.3647 119.6005 142.5259819 119.7817801 
1187 144.9695 116.1457 145.130762 116.32695 
1188 148.3527 111 .8731 148.513982 112.0543099 
1189 142.9186 114.8272 143.0798719 115.00844 
1190 147.6491 103.6115 147.810392 103.7927596 
1191 147.8886 118.5157 148.049912 118.6969301 
1192 139.8797 102.3431 140.0409619 102.5243196 
1193 147.6042 126.8774 147.765482 127.0586204 
1194 134.1911 101 .5086 134.3523618 101.6898195 
1195 148.7569 116.4628 148.9181721 116.64406 
1196 146.9156 111.6561 147.076862 111 .8373399 
1197 143.203 101.4251 143.364302 101.6063695 
1198 154.7748 126.3767 154.9361122 126.5579203 
1199 146.6611 110.3042 146.822372 110.4854498 
1200 149.3407 124.4406 149.5020021 124.6218803 
1201 153.682 111 .8898 153.8433021 112.0709999 
1202 143.2479 108.4182 143.409212 1 08.5994 798 
1203 146.6611 116.5797 146.822372 116.76089 
1204 135.7629 106.6491 135.9242118 106.8303397 
1205 150.7629 110.7715 150.9241521 110.9527698 
1206 146.3018 119.7341 146.463092 119.9153001 
1207 147.0952 116.6297 147.256502 116.81096 
1208 169.6999 121.0025 169.8612024 121 .1837402 
172 
1209 163.8317 108.0844 163.9929623 108.2656798 
1210 155.9275 112.5073 156.0888022 112.6885299 
1211 147.0204 120.3683 147.181652 120.5495202 
1212 158.5622 110.371 158.7235222 110.5522098 
1213 146.3018 110.7215 146.463092 110.9026998 
1214 160.3886 118.1652 160.5498623 118.3464401 
1215 144.2509 111.9231 144.412202 112.1043799 
1216 143.1581 107.9175 143.319392 108.0987798 
1217 143.0833 125.2418 143.244542 125.4230003 
1218 140.9725 124.0902 141.1337719 124.2713903 
1219 152.9934 116.0289 153.1546821 116.21012 
1220 147.7389 126.7105 147.900212 126.8917204 
1221 148.6671 112.5407 148.8283521 112.7219099 
1222 146.6611 106.4655 146.822372 106.6467 497 
1223 144.6252 110.6046 144.786452 110.7858698 
1224 147.8886 106.3821 148.049912 106.5632997 
1225 137.215 123.1054 137.3763018 123.2866802 
1226 144.1312 162.3937 144.292442 162.5749415 
1227 155.2539 147.2726 155.4151522 147.453801 
1228 155.1191 131 .9178 155.2804222 132.0990005 
1229 155.3287 127.4448 155.4900022 127.6260804 
1230 145.0892 131.9511 145.250522 132. 1323805 
1231 147.724 128.1291 147.885242 128.3103704 
1232 152.0353 126.4101 152.1966021 126.5913003 
1233 147.9186 121.9205 148.079852 122.1016902 
1234 156.0997 130.6827 156.2609572 130.8639405 
1235 164.2808 139.445 164.4420623 139.6261908 
1236 145.0294 139.9457 145.190642 140.1268908 
1237 155.8527 129.8148 156.0139522 129.9960605 
1238 150.6281 130.4657 150.7894221 130.6469705 
1239 151.676 133.0026 151.8373221 133.1838506 
1240 155.9724 138.4936 156.1337122 138.6748607 
1241 152.9335 143.0166 153.0948021 143.1978509 
1242 154.9395 161.7762 155.1 007822 161 .9574115 
1243 151.4216 146.4214 151 .5828321 146.602611 
1244 149.2659 134.7718 149.4271521 134.9529906 
1245 162.8437 175.0948 163.0049423 175.2760319 
1246 163.188 142.2989 163.3492523 142.4801809 
1247 156.4215 150.6606 156.5828122 150.8418711 
1248 152.7988 147.9735 152.9600721 148.154781 
173 
1249 155.2239 144.5187 155.3852122 144.6999509 
1250 164.3556 139.6953 164.5169123 139.8765408 
1251 160.4485 142.5159 160.6097423 142.6971509 
1252 167.3945 147.7566 167.5558224 147.937811 
1253 150.4485 140.0792 150.6097821 140.2604108 
1254 164.9395 150.1432 165.1007423 150.3244811 
1255 164.8496 142.8831 165.0109223 143.0643309 
1256 160.9724 155.3005 161.1336923 155.4816913 
1257 178.8765 169.5036 179.0378126 169.6848817 
1258 166.4514 169.0363 166.6127124 169.2175617 
1259 161.9155 141.4644 162.0768023 141.6456808 
1260 152.3497 147.356 152.5109721 147.537251 
1261 169.3556 166.9167 169.5168924 167.0979316 
1262 154.67 140.8636 154.8313222 141.0448408 
1263 165.2089 137.9262 165.3702023 138.107 4007 
1264 147.7389 140.7301 147.900212 140.9113208 
1265 144.9994 133.5534 145.160702 133.7346206 
1266 158.9814 160.0237 159.1426822 160.2049614 
1267 150.5683 138.4436 150.7295421 138.6247907 
1268 156.4964 132.1681 156.6576622 132.3493505 
1269 152.185 137.0583 152.3463021 137.2395207 
1270 147.2449 144.8191 147.406202 145.0003709 
1271 154.7898 144.4186 154.9510822 144.5998109 
1272 163.188 135.9901 163.3492523 136.1713607 
1273 153.3677 122.538 153.5289321 122.7192202 
1274 156.9305 129.481 157.0917922 129.6622604 
1275 150.9126 157.0195 151.0738521 157.2007613 
1276 156.676 149.7427 156.8373022 149.9239211 
1277 158.2628 137.4922 158.4241222 137.6734607 
1278 150.9725 136.7912 151.1337321 136.9724807 
1279 155.4635 136.8413 155.6247322 13 7. 0225507 
1280 150.4635 141.9151 150.6247521 142.0963108 
1281 154.8197 144.6189 154.9810222 144.8000909 
1282 155.5383 138.6105 155.6995822 138.7916907 
1283 147.0803 147.8567 147.241532 148.037951 
1284 151.721 149.993 151.8822321 150.1742711 
1285 155.7179 151.6954 155.8792222 151.8766512 
1286 155.703 153.7984 155.8642522 153.9795912 
1287 155.2988 148.9082 155.4600622 149.0894211 
1288 166.4215 148.2573 166.5827724 148.438511 
174 
1289 159.5353 149.0083 159.6965722 149.1895611 
1290 144.3258 143.2169 144.487052 143.3981309 
1291 159.4904 154.0487 159.6516622 154.2299412 
1292 153.9515 141.8483 154.1127621 142.0295508 
1293 150.5683 150.8275 150.7295421 151.0087711 
1294 160.5083 167.9682 160.6696223 168.1494017 
1295 148.4575 157.1197 148.618772 157.3009013 
1296 159.4904 149.6259 159.6516622 149.8070911 
1297 154.8647 145.9874 155.0259322 146.168671 
1298 153.4275 142.9665 153.5888121 143.1477809 
1299 158.173 153.331 158.3343022 153.5122712 
1300 153.8317 156.9695 153.9930021 157.1506913 
1301 170.1191 187.7792 170.2803624 187.9604323 
1302 155.1641 157.7706 155.3253322 157.9518113 
1303 162.1101 154.6495 162.2714123 154.8307812 
1304 156.8108 151.5285 156.9720322 151 .7097511 
1305 152.9784 169.5036 153.1397121 169.6848817 
1306 157.694 159.523 157.8552622 159.7042614 
1307 157.2524 159.5314 157.4136472 159.7126064 
1308 156.8108 159.5397 156.9720322 159.7209514 
1309 153.3227 173.5593 153.4840221 173.7405519 
1310 157.3796 164.8138 157.5408922 164.9949916 
1311 168.2778 193.9712 168.4390524 194.1524225 
1312 170.673 176.8806 170.8342524 177.061862 
1313 163.2029 170.4049 163.3642223 170.5861418 
1314 169.5203 179.6345 169.6815624 179.815712 
1315 160.164 184.4579 160.3253123 184.6391222 
1316 159.8796 179.0003 160.0408823 179.181492 
1317 163.3976 187.4955 163.5588323 187.6767023 
1318 160.688 159.8234 160.8492623 160.0046814 
1319 163.6071 162.5606 163.7684123 162.7418415 
1320 160.688 169.1698 160.8492623 169.3510817 
1321 162.0053 158.7052 162.1666223 158.8864514 
1322 148.4874 156.1516 148.648712 156.3328813 
1323 159.8347 168.786 159.9959723 168.9672117 
1324 163.3377 163.1948 163.4989523 163.3760615 
1325 166.9454 150.5104 167. 1 067224 150.6916611 
1326 156.5263 183.2729 156.6876022 183.4541322 
1327 155.4485 171.7735 155.6097622 171 .9547218 
1328 163.8317 181.921 163.9929623 182.1022421 
175 
1329 157.5293 161.6593 157.6905922 161.8405815 
1330 162.6041 178.9168 162.7654223 179.098042 
1331 163.9215 171.1059 164.0827823 171.2871218 
1332 160.0443 182.2381 160.2055523 182.4193521 
1333 157.4395 165.3311 157.6007722 165.5123816 
1334 166.7209 177.8987 166.8821724 178.079952 
1335 162.6041 183.3063 162.7654223 183.4875122 
1336 158.2628 176.3799 158.4241222 176.5611619 
1337 177.4993 193.8877 177.6605726 194.0689725 
1338 163.8017 177.3146 163.9630223 177.495802 
1339 169.9544 170.5217 170.1156924 170.7029718 
1340 167.17 192.419 167.3312724 192.6002525 
1341 172.8736 180.8528 173.0348425 181.0340821 
1342 157.7688 193.6374 157.9301122 193.8186225 
1343 151.2419 196.3245 151.4031921 196.5057126 
1344 176.4813 195.2897 176.6426125 195.4 709325 
1345 155.0443 205.2036 155.2055722 205.3847929 
1346 159.9545 181.9377 160.1157323 182.1189321 
1347 166.6161 178.6498 166.7773824 178.831002 
1348 169.161 194.0213 169.3222824 194.2024925 
1349 163.4874 193.12 163.6486523 193.3012325 
1350 169.0712 183.106 169.2324624 183.2872322 
1351 164.1011 211.7627 164.2624223 211.9439631 
176 
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